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#DR
DOCUMENTS REVI EVED

I AM BASI NG My DECI SI ON CONCERNI NG THE APPRCPRI ATE | NTERI M REMEDI AL ALTERNATI VE FOR THE SALTVI LLE WASTE
DI SPOSAL SITE PRI MARI LY ON THE FOLLON NG DOCUMENTS. A SUBSTANTI AL NUMBER OF ADDI TI ONAL DOCUMENTS ARE
I NCLUDED IN THE ADM NI STRATI VE RECORD AS VELL.

1. SALTVILLE WASTE DI SPCSAL SI TE Rl SK ASSESSMENT ( GCA, JULY, 1986 AND SEPTEMBER, 1986).
2. SALTVI LLE WASTE DI SPCSAL SI TE FEASI BI LI TY STUDY (GCA, AUGUST, 1986).
3. SUMWARY OF REMEDI AL ALTERNATI VE SELECTI ON.
4. RESPONS| VENESS SUMVARY.
5. THE COVPREHENSI VE ENVI RONVENTAL RESPONSE, COWVPENSATI ON, AND LI ABILITY
ACT OF 1980, 42 U.S.C. SS9601 ET SEQ, AS AMENDED BY THE SUPERFUND
AVENDMVENTS AND REAUTHORI ZATI ON ACT OF 1986.

6. THE NATIONAL O L AND HAZARDOUS SUBSTANCES PCLLUTI ON CONTI NGENCY PLAN,
40 C. F. R PART 300, NOVEMBER 20, 1985.

#DE
DECLARATI ON

CONSI STENT W TH THE COWPREHENSI VE ENVI RONMENTAL RESPONSE, COMPENSATI ON, AND LI ABI LI TY ACT OF 1980 (CERCLA),
AS AMENDED BY THE SUPERFUND AMENDVENTS AND REAUTHORI ZATI ON ACT OF 1986 ( SARA OR THE 1986 ACT), AND THE

NATI ONAL O L AND HAZARDOUS SUBSTANCES PCLLUTI ON CONTI NGENCY PLAN (NCP), 40 C F. R PART 300, | HAVE DETERM NED
THAT AT THE SALTVI LLE WASTE DI SPCSAL SI TE, THE SELECTED | NTERI M REMEDI AL ALTERNATI VE | S COST- EFFECTI VE AND
PROVI DES ADEQUATE PROTECTI ON OF PUBLI C HEALTH AND WELFARE AND THE ENVI RONMVENT.

THE STATE OF VIRG NI A HAS BEEN CONSULTED AND CONCURS W TH THE SELECTED | NTERI M REMEDI AL ALTERNATI VE.

THE ACTI ON W LL REQUI RE OPERATI ON AND MAI NTENANCE ACTI VI TI ES TO ENSURE CONTI NUED EFFECTI VENESS OF THE | NTERI M
REMEDI AL ALTERNATI VE AS WELL AS TO | NSURE THAT THE PERFORVANCE CBJECTI VES MEET APPLI CABLE  STATE SURFACE AND
GROUNDWATER CRI TERI A
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S| TE DESCRI PTI ON AND SUMVARY OF
REMEDI AL ALTERNATI VE SELECTI ON FOR
THE SALTVI LLE WASTE DI SPOSAL SI TE

I NTRCDUCTI ON

THE RECORD OF DECI SI ON (ROD) SUMVARI ZES THE PUBLI C HEALTH AND ENVI RONMENTAL RI SK ASSESSMENT (RA) AND

FEASI BI LI TY STUDY (FS) FOR THE SALTVILLE SITE. THESE REPORTS WERE BASED ON EXI STI NG DATA AND AVAI LABLE

| NFORVATI ON SUPPLI ED BY THE SALTVI LLE TASK FORCE AND CLI N CORPORATI ON ( RESPONSI BLE PARTY FOR THE SALTVI LLE
SITE). EPA DD NOT PERFORM A REMEDI AL | NVESTI GATION (RI') AT TH S SITE, BECAUSE OF THE AVAI LABLE DATA AND
CONTI NUI NG SAMPLI NG EFFORT BEI NG CONDUCTED UNDER A CONSENT ORDER (DI SCUSSED UNDER NO ACTI ON ALTERNATI VE)
BETWEEN CLIN AND THE VI RA NIl A STATE WATER CONTROL BOARD (VA. SWCB). A DECI SI ON WAS MADE TO CONDUCT A RA
BASED ON ALL AVAI LABLE DATA TO DETERM NE | F DATA GAPS EXI STED. SEVERAL DATA GAPS WERE | DENTI FI ED I N THE RA
THE FS DEVELOPED ALTERNATI VES BASED ON THE AVAI LABLE DATA, HONEVER, MORE DATA IS NEEDED TO DEVELCP A FI NAL
CLEANUP. AN I NTERI M ALTERNATI VE W TH ADDI TI ONAL STUDI ES WAS SELECTED TO REMEDI ATE THE | MVEDI ATE THREAT.

#SLD
S| TE LOCATI ON AND DESCRI PTI ON

THE SALTVI LLE WASTE DI SPCSAL SITE |'S LOCATED, AS SHOM I N FIGURE 1 ALONG THE NORTH FORK OF THE HOLSTON RI VER
(NFHR), BETWEEN THE TOMN OF SALTVI LLE AND THE COMMUNI TY OF ALLI SON GAP | N WESTERN SMYTH COUNTY, VIRG NI A, AND
EXTENDS PARTLY | NTO WASH NGTON COUNTY, VI RGA N A

DURI NG THE PERI CD FROM 1951 TO 1972, CLIN CORPORATI ON OPERATED AN ELECTRCOLYTI C CHLORI NE AND CAUSTI C SCDA
PLANT AT THE SALTVILLE SITE. ONE OF THE ELECTRODES USED I N THE CHLORI NE- CAUSTI C PROCESS CONTAI NED MERCURY
VWH CH WAS RELEASED | NTO THE PROCESS WASTES AND ONTO THE PLANT GROUNDS. WASTE POND 5 WAS USED TO DI SPOSE COF
WASTE SLUDGES FROM THE CHLOR- ALKALI PROCESSES. | N 1963, WASTE POND 6 WAS CONSTRUCTED TO RECElI VE OVERFLOW
FROM WASTE POND 5.  NO WASTES CONTAI NI NG MERCURY WERE DUVPED | NTO WASTE POND 6 ACCORDI NG TO CLIN, BUT
STRUCTURAL COVPONENTS OF THE OLD CHLOR- ALKALI PLANT REPORTEDLY WERE BURI ED AT THE EASTERN EDCGE OF THE POND.
THE SITE, AS SHOM IN FIGURE 2, | NCLUDES, THE FORVER CHLOR- ALKALI PLANT AREA AND THE TWD WASTE PONDS. THE
NFHR LI ES I N THE AREA ADJACENT TO THE SOUTHERN BORDER OF THE SI TE AND FLOAS SOUTHWEST TO TENNESSEE. FI GURE 3
I'S A SCHEVATI C OF THE HOLSTON- CHEROKEE SYSTEM  SAMPLI NG AND ANALYSI S CONDUCTED BY THE TASK FORCE HAS
DEMONSTRATED THAT HAZARDOUS SUBSTANCES FROM THE SI TE HAVE M GRATED TO THE NFHR, BEQ NNI NG FROM THE AREA
ADJACENT TO THE SALTVILLE SITE, AND CONTI NU NG DOAN- STREAM TO WEBER CI TY, VIRA N A

THE FORVER CHLOR- ALKALI PLANT AREA | S CURRENTLY CAPPED W TH TWO FEET OF CLAY FOLLOWED BY Sl X | NCHES OF
TOPSA L, AND SEEDED W TH GRASS. RI P- RAP CONSI STI NG OF SMALL BOULDERS AND BROKEN STONES HAS BEEN | NSTALLED
ALONG THE RIVER EDCE. THE SITE | S HEAVILY VEGETATED, W TH LUSH GRASSY VEGETATION. THE SITE | S FENCED ON
THREE SI DES, BUT | S SOVEWHAT ACCESSI BLE BY CROSSI NG THE R VER OR BY WALKI NG ACRCSS THE RAI LROAD BRI DGE
SOUTHWEST CF THE SI TE.

THE JEFFERSON NATI ONAL FOREST | S LOCATED APPROXI MATELY 1/2 M LE NORTH OF THE SI TE. TOPOGRAPHY OF THE AREA | S
RUGCED, LYING WTH N THE APPALACH AN MOUNTAINS. A SMALL RESI DENTI AL AREA OF ABQUT 50 HOMVES | S LOCATED
BETWEEN THE FORMER CHLOR- ALKALI PLANT AND WASTE POND 5. | MVEDI ATELY EAST OF THE FORMVER CHLOR- ALKALI PLANT
SITE IS A FACTCRY (HUB AND WHEELS COWMPANY) WH CH EMPLOYS APPROXI MATELY 30 TO 40 PECPLE.

#SH
SI TE H STCRY

DURI NG THE PERI CD FROM 1895 TO 1972, THE SALTVI LLE SI TE WAS USED BY CLI N CORPORATI ON AND | TS PREDECESSORS

( MATH ESON CHEM CAL CORPCRATI ON AND MATHI ESON ALKALI WORKS) AS THE LOCATI ON FOR VAR QUS CHEM CAL

MANUFACTURI NG CPERATI ONS.  MATH ESON CHEM CAL COVPANY BUI LT THE MERCURY CELL CHLOR- ALKALI PLANT I'N 1950. THE
PLANT PRCDUCED CHLORI NE GAS AND SCDI UM HYDROXI DE BY PASSI NG BRI NE, OBTAI NED FROM SALT DEPCSI TS IN THE  AREA,
BETWEEN ELECTRCDES. THE CATHODE USED IN TH S PROCESS CONTAI NED MERCURY AND WAS THE SOURCE OF MERCURY WASTES.
THE CURRENT PASSI NG THROUGH THE BRI NE CAUSED THE FORMATI ON OF CHLORI NE GAS AT THE ANCDE  THROUCGH

ELECTRCOLYTI C OXI DATION. AT THE SAME TI ME, A SCDI UM AVALGAM WAS FORMED AT THE CATHCDE. TH S AVALGAM WAS
PASSED | NTO A DECOVPCSI NG TONER WHERE THE SODI UM WAS SEPARATED BY FLUSH NG | T WTH WATER TO FORM SCDI UM
HYDROXI DE.  MJCH OF THE MERCURY LOST IN TH S PROCESS WAS SCLUBI LI ZED AND PASSED | NTO POND 5 I N THE SLUDGES
AND BRINE. ADDI TI ONAL MERCURY WAS LCST THROUGH SLOPPY OPERATI NG PROCEDURES. MERCURY LOSSES WERE ESTI MATED
BY OLIN AT 100 LBS/ DAY FROM 1951 - 1970.

I'N 1954, OLI N CORPORATI ON MERGED W TH MATH ESON CHEM CAL CORPCRATI ON. | N 1964, THE M NI MATA BAY PO SONING I N



JAPAN | NCI DENT DREW ATTENTI ON TO THE TOXI C EFFECTS OF MERCURY | N THE ENVI RONMENT. AN | NVESTI GATI ON OF THE
PLANT SI TE AND NEARBY Rl VER REVEALED SEVERE MERCURY CONTAM NATI ON AT THE SITE AND IN THE RIVER AS A RESULT
OF FI SH AND SEDI MENT SAMPLI NG BOTH VI RG NI A AND TENNESSEE PLACED A BAN ON FI SHING | N THE NORTH FORK OF THE
HOLSTON RIVER  LATER, BOTH BANS WERE REDUCED TO COVER CONSUMPTI ON OF FI SH ONLY.

AFTER DI SCOVERY OF THE PROBLEM CLIN MXDI FI ED | TS OPERATI NG PROCEDURES TO CUT MERCURY LOSSES TO 1/4 LB. PER
DAY. IN 1970 THE VA. SWCB ADOPTED A TOTAL DI SSOLVED SOLI DS STANDARD CF 500 M3 L FOR THE RIVER, WHI CH CLIN
WAS UNABLE TO MEET. AS A RESULT OF TH' S, AS WELL AS | NCREASED COPERATI NG COSTS, OLIN DECI DED TO CLCSE I TS
SALTVI LLE OPERATIONS. THE FI NAL SHUT DOMN OCCURRED I N 1972. THE CHLOR- ALKALI PLANT WAS DEMOLI SHED I N 1973.

SI NCE 1970, FI SH AND SEDI MENT SAMPLI NG I N THE NORTH FORK OF THE HOLSTON RI VER HAS BEEN PERFORMVED EVERY YEAR,
SHOW NG MERCURY CONCENTRATI ONS | N THE SEDI MENTS NEAR THE SI TE AND AT CONCENTRATI ONS EXCEEDI NG ALLOMBLE
LIMTS IN FISH TISSUES. [N 1978, A TASK FCRCE WAS FORMVED BY CONCERNED AGENCI ES | NCLUDI NG THE VA. SWCB, VA
ATTORNEY CGENERAL'S OFFI CE, TENN. AND VA, STATE DEPARTMENTS OF HEALTH, THE TENNESSEE VALLEY AUTHORI TY, AND THE
USEPA. THE TASK FORCE HAS BEEN | NVOLVED | N NEGOTI ATI ONS W TH CLI N CORPCRATI ON CONCERNI NG PCSSI BLE CLEANUP
MEASURES TO SOLVE OR AT LEAST LESSEN THE MERCURY CONTAM NATI ON PRCBLEM I N THE NFHR. | N DECEMBER 1982, THE

SI TE WAS LI STED ON THE PROPCSED NATI ONAL PRICRITIES LI ST OF 418 SITES. IN 1983 OLIN D VERTED A 1300 FOOT
SECTI ON OF THE RI VER AND DREDGED 1000 FEET OF THE EXPOSED RI VER BED. MERCURY WAS THEN EXTRACTED FROM THE
DREDGED SEDI MENTS. THE SEDI MENTS WERE SPREAD OVER THE PLANT SI TE, AND ENCAPSULATED, THEN THE SI TE WAS
CAPPED. IN ADDI TION, CLIN HAS PLACED RI P-RAP ALONG THE R VERBANKS TO STOP ERCSI ON AND HAS | NSTALLED A
WESTERN UPLAND DI VERSI ON DI TCH AROUND POND 5 TO LESSEN SURFACE WATER RUNCFF FLOW | NTO THE POND. THE DI VERSI ON
DI TCH FAI LED TW CE DUE TO HEAVY RAIN, THE MOST RECENT BEING I N APRIL 1987.

#CSS
CURRENT SI TE STATUS

THE CONTAM NANT OF CONCERN AT THE SI TE | S MERCURY. SAMPLING CF AIR, SO LS, SURFACE WATER, SEDI MENTS AND

Bl OTA FROM THE NFHR HAS BEEN PERFORMED DURI NG THE PAST 15 YEARS BY COLIN AND THE TASK FORCE, W TH MERCURY

BEI NG DETECTED IN ALL MEDIA. AR MONI TORI NG HAS DETECTED | NSI GNI FI CANT LEVELS OF PARTI CULATE MERCURY,
HONEVER, ELEVATED MERCURY VAPOR CONCENTRATI ONS WERE DETECTED | N JUNE 1983, VWH LE REMEDI AL ACTI VI TI ES WERE

BEI NG CONDUCTED AT THE SI TE. SURFACE WATER SAMPLI NG BY QAK RI DGE NATI ONAL LABORATORY (ORNL) IN 1975 DETECTED
I NSI GNI FI CANT LEVELS(LT 0.2 MY L) OF DI SSOLVED MERCURY | N FI LTERED WATER, BUT SI GNI FI CANT (GI 1 PPM LEVELS
OF MERCURY ON SUSPENDED PARTI CULATES IN THE RIVER  MERCURY I N THE WASTE POND 5 EFFLUENT RANGED FROM 10 TO
120 UG L. LOWLEVELS OF CADM UM LEAD AND ARSENI C (LT 1 UG 4 WERE ALSO FOUND | N WASTE POND 5 EFFLUENT. THE
RESULT OF WASTE SAMPLI NG AND ANALYSI S LED TO THE CONCLUSI ON THAT ABQUT 53, 000 LBS OF MERCURY ARE CONTAI NED | N
WASTE POND 5 W TH 92 PERCENT (49,000 LB) CONTAINED IN THE UPPER 17 1/2 FT. THE MERCURY | S CONCENTRATED | N
THE WEST END, THE NORTHEAST CORNER, AND THE FAR EAST CORNER OF THE POND. MERCURY IN THE UPPER 17 1/2 FEET OF
THESE AREAS (29 ACRES TOTAL) REPRESENTS ABOUT 69 PERCENT OF THE TOTAL MERCURY IN THE POND. SEDI MENT SAMPLI NG
IN THE NFHR SHONED THAT LEVELS (ABOVE 1 PPM ARE PRESENT AT MOST SAMPLI NG STATIONS UP TO 80 RI VER M LES
DOMSTREAM FROM THE SALTVI LLE SITE. THE MAJORITY OF FI SH SAMPLES COLLECTED BELOW THE SALTVI LLE SITE

CONTAI NED EDI BLE- PORTI ON MERCURY CONCENTRATI ONS GREATER THAN 1.0 PPM ( FDA STANDARD) .

THE KNOAN PRI NCI PAL SOURCE OF CONTI NUI NG MERCURY FLUX I NTO THE NFHR | S VI A SEEPACE FROM THE WASTE POND 5
QUTFALL. MERCURY FLUX | NTO THE NFHR FROM GROUND WATER FROM WASTE PONDS CANNOT BE QUANTI FI ED DUE TO THE
ABSENCE OF ANALYTI CAL DATA. | T APPEARS FROM REVI EW NG ALL EXI STI NG DATA THAT NOT ALL OF THE POTENTI ALLY
CONTAM NATED AREAS HAVE BEEN SAMPLED. THE EXTENT OF THE AREA ACTI NG AS A PCSSI BLE SOURCE OF CONTAM NATION | S
UNKNOMN AND THE QUANTI TY OF MERCURY VWHI CH CAN BE LEACHED TO THE GROUNDWATER IS UNKNOWN. |F THERE | S A

VERTI CAL COVPONENT OF FLOW DOMWARD | N THE AQUI FER OR | F THE HORI ZONTAL FLOW COVPONENT HAS NOT BEEN FULLY
DETERM NED AND SOVE GROUNDWATER FLOAS AWAY FROM THE RI VER, THEN MERCURY LEACH NG | NTO THE GROUNDWATER MAY BE
I MPACTI NG THE AQUI FER AND NOT JUST THE RIVER THE GECHYDROLOGY HAS NOT BEEN FULLY CHARACTERI ZED AT THE Sl TE,
THUS A GROUNDWATER STUDY FCR THE AREA | S NEEDED BEFCRE A FI NAL REMEDY CAN BE SELECTED.

THE MAJOR MECHANI SM FOR REMOVAL OF DI SSOLVED MERCURY FROM THE WATER COLUWN |'S ABSCORPTI ON | NTO THE SURFACES OF
PARTI CULATE PHASES AND SUBSEQUENT SETTLI NG TO THE R VER BED SEDI MENT. ADDI TI ONALLY, SOVE DI SSOLVED MERCURY
I'S | NGESTED BY AQUATI C Bl OTA OR TRANSPORTED BY RI VER CURRENTS. SECONDARY TRANSFCRVATI ONS CF MERCURY | N THE
SEDI MENTS OCCUR, THESE | NCLUDE PRECI PI TATI ON AS HGS AND METHYLATI ON BY BACTERIA.  SINCE  THE MERCURY | TSELF
I'S NOT DESTROYED, THESE | NORGANI C AND CRGANI C FORMS OF MERCURY MAY THEN RELEASE | ONI C OR METALLI C MERCURY

I NTO THE WATER COLUWN AS PART OF A RECYCLI NG PROCESS.

RESUSPENSI ON CF SEDI MENTS BY TURBULENCE CR ACTIVI TY OF BENTH C ORGANI SM5 CAN ALSO RELEASE THESE COVPQUNDS OF
MERCURY DI RECTLY | NTO THE WATER COLUMN.  THE PRI MARY SI NK FOR MERCURY RELEASED TO THE ENVIRONMENT IS THUS
THE SEDI MENTS.



THE ALKYLATI ON OF MERCURY TO METHYL- AND DI METHYL- MERCURY | S OF PARTI CULAR | MPORTANCE W TH RESPECT TO THE
ENVI RONVENTAL FATE OF MERCURY FOR THE FCOLLOWN NG REASONS:

- METHYLATED MERCURY COMPOUNDS ARE HI GHLY WATER SCLUBLE;
- THEY ARE RAPIDLY AND EASI LY ABSCRBED THROUGH Bl OLOGd CAL MEMBRANES,
- THEY ARE NOT READI LY DEGRADED OR RELEASED FROM THE ANI MAL BCDY; AND

- MERCURY | S PREFERENTI ALLY SOLUBLE IN THE LI PI D- R CH MEMBRANES OF
LI VI NG CELLS AND, THEREFCRE, CAN BE TAKEN UP FROM WATER BY LI VI NG
ORGANI SVB.

CONSEQUENTLY, MERCURY ACCUMULATES IN FI SH AND OTHER ORGANI SM5, ALMOST ENTI RELY I N THE FORM OF METHYLMERCURY
AND | S BI OLOG CALLY MAGNI FI ED UP THE FOOD CHAIN TO H GHER FI SH AND BI RDS.  THESE COMPOUNDS ARE TAKEN UP BY

FI SH DI RECTLY THROUGH THE d LLS, AS WELL AS THROUGH THE FOOD CHAIN. | T HAS BEEN REPORTED THAT FI SH CAN
CONCENTRATE METHYLMERCURY BY AN OVERALL FACTCOR CF 3, 000, WHI LE SHELLFI SH CONCENTRATE | T BY A FACTOR CF 100 TO
100, 000. TH S | S PARTI CULARLY SI GNI FI CANT SI NCE ALKYLMERCURY COVPQUNDS ARE 10 TO 100 TI MES MORE TOXI C THAN
THE | NORGANI C FORIVB.

THE RI VERS OF SOUTHWEST VI RG NI A SUPPCRT PERHAPS THE RI CHEST DENSI TY AND DI VERSI TY OF FRESHWATER MOLLUSKS I N
THE WORLD. THESE RI VER SYSTEMS PRESENTLY SUPPCRT POPULATI ONS OF TEN SPECI ES OF FRESHWATER MUSSELS ON THE
FEDERAL ENDANGERED SPECI ES LI ST. RECENT FI ELD SURVEYS | NDI CATE THAT THE NFHR ABOVE SALTVI LLE, VIRG NI A
SUPPORTS A RELATI VELY DI VERSE MUSSEL FAUNA CF 15 SPECIES, ONE OF WHICH IS AN ENDANGERED SPECI ES. FI ELD
SURVEYS CONDUCTED BELOW SALTVI LLE SHOW THE RI VER TO BE DEVO D OF MOLLUSKS FOR A DI STANCE OF 80 M LES
DOMSTREAM TO | TS CONFLUENCE W TH THE SQUTH FORK OF THE HOLSTON RI VER.  H STORI CALLY, THE NORTH FORK BELOW
SALTVI LLE SUPPORTED 34 MUSSEL SPECI ES, FOUR OF WHI CH ARE NOW ON THE FEDERAL ENDANGERED SPECI ES LI ST (VA Fl SH
AND WLDLI FE SERVI CE, JANUARY 6, 1987).

CONCENTRATI ONS OF MERCURY PRESENT I N VAR QUS FI SH SPECI ES ANALYZED BELOW SALTVI LLE FOR 75 M LES SHOW THAT
MERCURY CONCENTRATI ONS | N FI SH FI LETS EXCEED 1 PPM FCR 85% OF THE FI SH  THESE MERCURY CONCENTRATI ONS NAY
PCSE A CHRONI C RI SK TO VARI QUS CARNI VOROUS MAMVALS AND FI SH EATI NG Bl RDS SUCH AS EAGLES AND HERONS. AS PART
OF THE 1983 CONSENT CRDER, OLIN IS MONI TORI NG MERCURY CONCENTRATI ONS I N FI LETS OF JUVEN LE NORTHERN
HOGSUCKERS AND BLUEG LL TO DETERM NE HUVAN EXPOSURE AND ENVI RONMVENTAL RI SKS. Tl SSUE CONCENTRATI ONS OF
MERCURY I'N FI LETS DO NOT REFLECT THE TOTAL BCODY BURDEN OF MERCURY AND FI SH HEALTH.  MANY FI SH SPECI ES CONTAI N
THE H GHEST MERCURY CONCENTRATI ONS | N LI VER AND KI DNEY. ANALYSI S OF FI SH ON A WHOLE- BCDY BASI S OR ANALYSI S
OF SPECI FI C ORGANS | S NECESSARY TO DETERM NE THE TOTAL MERCURY PRESENT I N THE FOCD CHAI N AND POTENTI ALLY

AVAI LABLE TO PREDATORS (FI SH AND W LDLI FE SERVI CE, JANUARY 6, 1987).

ALTHOUGH EXTENSI VE DATA HAS BEEN COLLECTED ON CONTAM NANTS AT THE SITE, TH S | NFORVATI ON | S CONSI DERED

| NADEQUATE. SOVE OF THE PROBLEMS ARE: THE QUALI TY ASSURANCE/ QUALI TY CONTROL DATA FOR ALL ANALYSIS |'S NOT
AVAI LABLE;, ONLY FI LETS FROM JUVENI LE FI SH OF TWD SPECI ES ARE BEI NG ANALYZED, THERE ARE ONLY FI VE SAMPLI NG
STATIONS IN OVER 80 M LES OF R VER, SAMPLI NG STATI ONS WERE SELECTED ARBI TRARILY; AND MUCH OF THE DATA IS

SI MPLY QUTDATED. THE FI SH AND W LDLI FE SERVI CE AND EPA BELI EVE THAT A COVWPLETE Bl QASSESSMENT OF THE

Bl OLOGE CAL ENVI RONVENTS POTENTI ALLY | MPACTED BY CONTAM NANTS AT THE SI TE | S NECESSARY TO ADEQUATELY DEVELCP A
COVPREHENSI VE SET OF REMEDI AL ACTI ONS TO M Tl GATE OR ELI M NATE THE | MPACTS OF CONTAM NANTS AT THE SALTVI LLE
SI TE.

THE CONCENTRATI ONS OF METHYLMERCURY | N FI SH ARE BELI EVED TO BE H GHLY DEPENDENT ON CONCENTRATI ONS OF MERCURY
IN R VER SEDI MENT. H GH CONCENTRATI ONS COF MERCURY SEDI MENT OCCUR IN THE 83 M LE REACH EXTENDI NG FROM THE
OLD CHLOR- ALKALI PLANT TO THE CONFLUENCE W TH THE SCQUTH FORD OF THE HOLSTON. HI GHEST CONCENTRATI ONS OCCUR
NEAR THE SALTVI LLE WASTE POND 5 QUTFALL (RIVER M LE 82). ANY PERVANENT ACTI ON TO SOLVE PROBLEMs FROM THI S
SITE WLL HAVE TO ADDRESS THE SEDI MENT AS WELL AS STOPPI NG THE DI SCHARCE OF MERCURY FROM THE SI TE | NTO THE
R VER A BI CASSESSMENT OF THE NFHR WLL BE | NI TI ATED TH S SUMMER

#AE
ALTERNATI VES EVALUATI ON

TH S SECTI ON WLL BRI EFLY DEFI NE THE SCOPI NG OF RESPONSE ACTI ONS FOR THE SI TE, SCREENI NG METHODS TO DETERM NE
APPRCPRI ATE REMEDI AL TECHNOLOG ES, AND SPECI FI C ALTERNATI VES CONSI DERED. THE FS CONTAINS A MORE | NDEPTH
ANALYSI S OF THESE DI SCUSSI ONS.

A. SCOPI NG OF RESPONSE ACTI ONS FOR THE SITE.  PURSUANT TO 40 CFR 300.689(E) OF THE NCP, AN I NI TI AL ANALYSI S



MJUST BE MADE DURING THE RI/FS, PRI OR TO DEVELOPMENT OF ALTERNATIVES, WHICH WLL PROVIDE A  PRELI M NARY
DETERM NATI ON COF THE EXTENT TO WH CH FEDERAL ENVI RONMENTAL AND PUBLI C HEALTH REQUI REMENTS ARE APPLI CABLE OR
RELEVANT AND APPRCPRI ATE TO THE SPECI FIC SI TE. A PRELI M NARY DETERM NATI ON MUST ALSO BE MADE CF THE EXTENT
TO WH CH OTHER FEDERAL CRI TERI A, ADVI SORI ES, AND GUI DANCE AND STATE STANDARDS ARE TO BE USED | N DEVELCPI NG
THE REMEDY. THE FOLLOWN NG DI SCUSSI ONS PROVI DE SUCH AN | NI TI AL ANALYSI S.

I'N PERFORM NG THI S | NSTI TUTI ONAL ANALYSI S SEVERAL FEDERAL AND STATE STATUTES AND ASSOCI ATED FEDERAL AND STATE
REGULATCORY PROGRAVS WERE DETERM NED TO BE NEI THER APPLI CABLE NOR RELEVANT AND APPROPRI ATE TO THE  SALTVI LLE
SITE. AS SUCH THESE STATUTES AND/ OR REGULATORY PROGRAMBS WERE ELI M NATED FROM FURTHER CONSI DERATION I N TH S
REPORT. A LIST OF THESE GENERAL STATUTES APPEARS | N TABLE 1. TABLE 2 AND THE FOLLOWN NG TEXT LI STS AND

DI SCUSSES THCSE ARARS ASSOCI ATES W TH THE SALTVI LLE SI TE.

RCRA SUBTI TLE C

RCRA SUBTI TLE C AND ASSOCI ATED REGULATI ON (40 CFR 260 THROUGH 264) ARE CONS|I DERED APPLI CABLE OR RELEVANT AND
APPRCPRI ATE TO THE SALTVILLE SITE. MERCURY CONTAM NATED WASTES AT THE SALTVILLE SITE ARE LI STED AS U151
RCRA WASTES. SPECI FI C RCRA REGULATI ONS APPLI CABLE TO THE SI TE | NCLUDE:

- 40 CFR 264 SUBPART G - CLOSURE AND POST- CLOSURE, SPEC FI CALLY
264.111, .114, .117, .119, .120.

- 40 CFR 264 SUBPART N - LANDFILLS, SPECIFI CALLY 264.310 AND . 301 (O,
(D, (B). TH S SUBPART BECOVES APPLI CABLE | F THE MERCURY
CONTAM NATED WASTES REMAI N | N PLACE I N MJCK POND 5 AT CLOSURE. RCRA
CONTAI NS PROVI SI ON FCR CAPPI NG AND RUNON AND RUNCFF CONTROLS.  EPA
HAS PUBLI SHED GUI DANCE ON RCRA- LANDFI LL CAPS.

- 40 CFR 264 SUBPART K - SURFACE | MPOUNDMENTS. TH S SUBPART BECOMES
APPLI CABLE | F THE MERCURY CONTAM NATED WASTES I N POND 5 ARE REMOVED
PRI OR TO OR DURI NG CLOSURE.

- 40 CFR 264 SUBPART F - GROUNDWATER PROTECTION.  TH S SUBPART 1S
TRI GGERED BY SUBPART G UPON CLOSURE OF THE SITE. THE EPA REG ONAL
ADM NI STRATOR W LL NEED TO SPECI FY HAZARDOUS CONSTI TUENTS TO MONI TOR
FOR, THE PO NT CF COVPLI ANCE, AND THE GROUNDWATER CONCENTRATION LIM T
(ML) COF 0.002 MJ L MERCURY FOR GROUNDWATER PROTECTI ON.  UNDER
264. 100 CORRECTI VE ACTION | S REQUI RED | F GROUNDWATER CONCENTRATION | S
DI SCOVERED DURI NG MONI TORI NGS SPECI FI ED UNDER SUBPART F, WH CH
EXCEEDS THE REQUI RED STANDARD.

THE HAZARDOUS AND SCOLI D WASTE AVENDMVENTS OF NOVEMBER 1984 (HSWA), AMENDI NG RCRA, MAY ALSO TRI GGER CORRECTI VE
ACTI ON TO BE | MPLEMENTED OFFSI TE FOR RELEASES THAT HAVE M GRATED CFFSI TE.

THE STATE OF VIRG NI A HAS AUTHORI TY TO RUN THE RCRA PROGRAM IN VIRG NIA.  THE VIRG NI A HAZARDOUS \WASTE
MANAGEMENT PROGRAM | S | MPLEMENTED AND ENFORCED BY THE VI RA NI A STATE DEPARTMENT OF HEALTH (DOH), DI VI SION OF
SOLI D AND HAZARDOUS WASTE MANAGEMENT. THE APPLI CABLE STATUTES AND REGULATI ONS ARE CHAPTER 6, TITLE 32.1,

ARTI CLE 3, CCDE OF VIRG NI A (1950), SOLI D WASTE MANAGEMENT AND THE VI RG NI A HAZARDOUS WASTE MANAGEMVENT
REGULATI ONS. THE VI RG NI A STATUTE AND REGULATI ONS ARE SUBSTANTI ALLY EQUI VALENT TO THEI R FEDERAL COUNTERPARTS
W TH SOVE MORE STRINGENT PROVI SI ONS. UNDER GROUNDVWATER PROTECTI ON, THE VIRGINIA  REGULATI ONS SPECI FY A

MAXI MUM CONTAM NANT LEVEL (MCL) OF 0.0002 ME L OF MERCURY (SECTI ON 10. 06. 05) .

I'N ADDI TI ON, RCRA REGULATI ONS CONTAI N PROVI SI ONS APPLI CABLE TO HAZARDQOUS WASTE TRANSPORTATI ON, TREATMENT, AND
Dl SPCSAL (40 CFR PARTS 262 - 264). FOR EXAMPLE, REMEDI AL ALTERNATI VES PROPGCSI NG TO TRANSPORT WASTE OFFSI TE
WLL NEED TO BE PERFORMED | N COVPLI ANCE TO 40 CFR 263. | N ADDI TI ON, ALTERNATI VES TO TREAT ANDY OR REMOVE
WASTES W LL NEED TO BE I N COVPLI ANCE W TH APPLI CABLE SUBPARTS UNDER 40 CFR 264.

CLEAN WATER ACT

THE FEDERAL CLEAN WATER ACT (CWA), AS AMENDED, AND SI M LAR STATE WATER CONTROL LAWS AND REGULATI ONS ARE ALSO
APPLI CABLE TO THE SALTVILLE SITE. SECTION 304(A) (1) OF THE CWA SETS FORTH AMBI ENT WATER QUALITY CRITER A
FOR THE PROTECTI ON OF FRESHWATER AQUATI C LI FE AND HUVAN HEALTH. THE FEDERAL CRI TERIA FOR TOTAL RECOVERABLE
MERCURY IN FRESH WATER | S 0. 012 PPB.



THE VIRG NIA SWCB HAS THE AUTHORI TY UNDER THE CWA TO PROMULGATE WATER QUALI TY LAWS AND STANDARDS. THE

VI RG NI A STATE WATER CONTRCL LAWS AND STANDARDS ARE LEGALLY ENFCRCEABLE. VIRA NI A PROMULGATED THE FOLLOW NG
STATE STANDARDS: 0. 05 PPB OF TOTAL MERCURY I N FRESHWATER AND 0. 02 PPB OF METHYL MERCURY | N FRESHWATER

EFFECTI VE, MAY 28, 1986. VIRG NIA HAS ALSO PUBLI SHED A PCOLI CY DOCUMENT FCR MERCURY | N FRESH WATER WH CH STATES
THAT, EFFECTI VE MAY 28, 1986, THE LEVEL OF METHYL MERCURY I N EDI BLE FI SH Tl SSUE SHALL NOT EXCEED 750 PPB AND
THE LEVEL OF TOTAL MERCURY | N FRESHWATER RI VER SEDI MENTS SHALL NOT EXCEED 300 PPB.

EXCEEDANCE OF THESE LEVELS WLL TRI GGER AN | NVESTI GATI ON, PGOSSI BLE ABATEMENT ACTI ONS AND OTHER ACTI ONS SUCH
AS | MPCSI TI ON OF A FI SHI NG BAN.

PROTECTI ON OF FRESHWATER AQUATI C LIFE IS CF | MPORTANCE TO SALTVI LLE BECAUSE OF THE PRESENCE OF FRESHWATER

FI SH AND ASSCCI ATED BI OTA IN THE NFHR /. THE RIVER, CLASSI FI ED AS A MOUNTAI NOUS STREAM (CLASS 1V), HAS
BEEN A FREQUENTED RECREATI ONAL FI SHI NG AREA FOR MANY YEARS. A STATE FI SHI NG BAN HAS BEEN | N PLACE OF THE
VIO NTY OF THE CLIN PLANT AND DOMNSTREAM TO THE TENNESSEE BORDER SI NCE THE EARLY 1970S. THE FISHING  BAN,
PUT I N PLACE BY THE VIRG NIA DOH, WAS THE RESULT OF DI SCOVERI NG THAT FI SH I N THE AREA OF THE CLI N PLANT
POSSESSED MERCURY CONCENTRATI ON LEVELS IN THE FI SH Tl SSUE EXCEEDI NG FDA' S ACTI ON LEVEL OF 1 PPM TOTAL
MERCURY. THE FI SH NG BAN HAS REVAI NED I N PLACE AND | S NOT EXPECTED TO BE LI FTED I N THE NEAR FUTURE.

ADDI TI ONAL STATE STANDARDS, UNDER THE VI RG NI A WATER QUALI TY CONTROL REGULATI ONS, THAT APPLY TO CLASS |V
WATERS | NCLUDE: M N MUM OF 4.0 AND DAI LY AVERACE OF 5.0 MJ L OF DI SSOLVED OXYGEN, NAXI MUM TEMPERATURE OF 31
DEGREES C, AND PH RANGE BETWEEN 6 AND 9.

SECTI ON 402 OF THE CWA COVERS THE | MPLEMENTATI ON OF THE NATI ONAL POLLUTANT DI SCHARGE ELI M NATI ON SYSTEM
(NPDES) PERM T PROGRAM  VIRG NIA | S AUTHORI ZED BY EPA TO ADM NI STER THE STATE NPDES PROGRAM  APPLI CABLE
REGULATI ONS ARE THE VIRG NI A DI SCHARCE PERM T REGULATI ONS ALSO PROMULGATED UNDER THE VI RG NI A WATER CONTROL
LAWS. THE VIRG NI A NPDES PROGRAM COVERS THE DI SCHARGE OF SEWACE, | NDUSTRI AL WASTES, AND OTHER  PCLLUTANTS
TO WATERS OF THE STATE OF VIRG N A

SECTI ON 404 OF THE CWA COVERS FI LLING ACTIVITIES I N WATERS OF THE U.S. | NCLUDI NG VETLANDS AREAS. THE ARWY
CORPS OF ENG NEERS HAS THE AUTHORI TY TO REGULATE CONSTRUCTI ON ACTIVITIES IN WATERS OF THE U. S.  ANY

ACTIVI TI ES PROPCSED I N SUCH WATERS W LL NEED TO BE PERM TTED BY THE CORPS, AND REVI EWED BY EPA AND THE U. S.
FI'SH AND W LDLI FE SERVI CE. ACTIVI TI ES PROPCSED IN THE RI VER SUCH AS DREDA NG W LL REQUI RE AUTHCRI ZATI ON
PURSUANT TO SECTION 10 CF THE R VERS AND HARBCORS ACT OF 1899, AS WELL AS THE VIRG NI A MARI NE RESOURCES

COW SSI ON WHO HAS JURI SDI CTI ON OVER THE SUBAQUECUS BEDS AND LANDS, AND THE VA. SWCB WHO HAS JURI SDi CTI ON
OVER FRESHWATER WATER QUALITY. THE VIRG NIA COMM SSI ON OF | NLAND FI SHERI ES AND GAME, AND MOST LI KELY THE VA
DOH, WLL ALSO REQU RE A REVI EW CF THE PRCPCSED ACTI VI Tl ES.

THERE | S ONLY A SVALL PORTION CF THE BANKS OF THE NFHR ARE I N A 100- YEAR FLOODPLAIN. WASTE PONDS 5 AND 6 AND
SURROUNDI NG BORDERS ARE NOT LOCATED I N A 100- YEAR FLOODPLAI N. PROPCSED ALTERNATI VES | NVOLVI NG CONSTRUCTI ON
OF A TREATMENT FACILITY ON THE BANK OF THE RIVER WLL NOT LIKELY TR GGER THE FLOCDPLAI N REGULATI ONS AND

GUI DANCE.

NATI ONAL ENVI RONVENTAL POLI CY ACT

THE NATI ONAL ENVI RONMENTAL PCLI CY ACT (NEPA) REQUI RES THAT FEDERAL AGENCI ES CONSI DER ALL ENVI RONVENTAL

I MPACTS OF PRCPCSED ACTIONS.  NEPA, THEREFCRE, CONTAINS APPLI CABLE STATUTORY REQUI REMENTS FOR SALTVI LLE
PROCEDURES FOR | MPLEMENTI NG THE ACT ARE SPECI FI ED AT 40 CFR 6, AND | NCLUDE PREPARATI ON OF AN ENVI RONVENTAL

| MPACT STATEMENT (EI'S). HOAEVER, ACCORDI NG TO EPA' S RECENT FEASI BI LI TY STUDY GUJ DANCE, REMEDI AL ACTI ONS UNDER
CERCLA ARE EXEMPT FROM THE EI' S REQUI REMENT | F TWD CONDI TI ONS ARE MET: 1) THE REMEDY COWPLI ES W TH NCP

REQUI REMENTS AT 40 CFR 300.68; AND 2) THERE |'S SUFFI Cl ENT OPPORTUNI TY FOR PUBLI C COMMENT. BOTH OF THESE

CONDI TI ONS ARE EXPECTED TO BE MET, THEREFORE THERE | S NO REQUI REMENT FOR AN EI'S FOR ACTI VI TI ES TAKEN PURSUANT
TO CERCLA AT THE SALTVILLE SI TE

GOVERNVENT AND PUBLI C | NVOLVEMENT

PUBLI C | NVOLVEMENT | S REQUI RED BY CERCLA DURI NG THE FS PROCESS AND | S THEREFORE APPLI CABLE TO THE SALTVI LLE
SITE. GU DANCE FOR ACH EVING TH S OBJECTI VE MAY BE FOUND | N THE EPA PUBLI CATI ON "COVMUNI TY RELATI ONS IN
SUPERFUND: A HANDBOCK. ". | NFORVATI ON ON COMMUNI TY RELATI ON PLANS (CRPS) AND PUBLI C COMVENT PERI CDS ON THE FS
AND SELECTI ON OF THE REMEDI AL ALTERNATI VE ARE QUTLI NED | N THI S GU DANCE DOCUMENT. USE OF A CRP (SPEC Fl ED AT
40 CFR 300.67) AND THE | NVOLVEMENT BY EPA AND THE STATE OF VIRANIA IN THE RI/FS REVI EWPROCESS (NCP, 40 CFR
300 SUBPART B) WLL FAC LI TATE MEETI NG THE REQU REMENTS OF EXECUTI VE ORDER 12372 AND 40 CFR 25.

OSHA



WORKER SAFETY AND HEALTH AT CERCLA SITES IS AN | MPORTANT ELEMENT I N ALL RESPONSE ACTI ONS. PURSUANT TO CERCLA
111(C) (6), EPA, THE OCCUPATI ONAL SAFETY AND HEALTH ADM NI STRATI ON (OSHA) AND THE NATI ONAL I NSTI TUTE FOR
OCCUPATI ONAL  SAFETY AND HEALTH (NI GSH) ARE JO NTLY DEVELCOPI NG A PROGRAM TO ENSURE EMPLOYEE PROTECTI ON AT
SUPERFUND SI TES. 40 CFR 300.38 OF THE NCP REQUI RES THAT THE OSHA REQUI REMENT BE APPLI ED TO ALL CERCLA
RESPONSE ACTIVI TIES.  EXI STI NG EPA GUI DELI NES FOR WORKER SAFETY | NCLUDE:

- OSHA I NTERI M FI NAL STANDARD TO PROTECT WORKERS | N HAZARDOUS
WASTE OPERATI ONS, 29 CFR PART 1910, DECEMBER 19, 1986.

- EPA OCCUPATI ONAL HEALTH AND SAFETY MANUALS.

EXI STI NG OSHA STANDARDS CODI FI ED IN 29 CFR PART 1910 - GENERAL | NDUSTRY STANDARDS AND 29 CFR PART 1926 -
SAFETY AND HEALTH REGULATI ONS FOR CONSTRUCTI ON ARE DI RECTLY APPLI CABLE TO WORKI NG CONDI TI ONS AT SUPERFUND
RESPONSE SI TES. THE NCP REQUI RES SUPERFUND REMEDI AL ACTI ONS TO COVPLY W TH ALL APPLI CABLE OSHA AND EPA
REQUI REMENTS.

ARCHAEOQLOG CAL AND HI STORI C PRESERVATI ON ACT OF 1974

ALTHOUGH THERE ARE NO KNOWN PREHI STORIC, H STORIC, OR ARCHAEOLOG CAL DATA OR MATERI ALS CONTAI NED AT THE
SALTVILLE SITE, MR LARSEN OF THE ARCHAEOLOG CAL RESEARCH CENTER I N YORKTOM, VIRG@ NI A BELI EVES THAT THE
NORTH FORK AREA | S OF GREAT POTENTI AL FOR ARCHAEOLOG CAL SI GNIFI CANCE.  THE RI VER BEDS MAY POSE M NI VAL
POTENTI AL FOR RESOURCES BUT THE Rl VER BANKS AND SURRCUNDI NG AREA HOLD EVI DENCE OF PREHI STORI C ACTIVI TI ES AS
VELL AS CVIL WAR ARTI FACTS, AND 19TH AND 20TH CENTURY POTTERY. MR LARSEN SUGGESTED THAT SPECI FI C SI TE
LOCATI ON | NFOCRVATI ON BE SENT TO H S AGENCY FOR REVI EW BEFORE ANY ACTIVITY BEG NS. I N ADDI TI ON, | NDI AN
ACTIVITY | S BELI EVED TO BE PRESENT I N THE NORTH FORK REG ON AND W LL NEED TO BE | NVESTI GATED, AND | MPACTS
FROM REMEDI AL ALTERNATI VES WLL NEED TO BE ASSESSED PRI OR TO | MPLEMENTI NG REMEDI AL ACTIVITIES. |IF TH S
ARCHAEQLOG CAL RESEARCH CENTER DETERM NES THAT SI GNI FI CANT ARCHAECQLOG CAL DEPGCSI TS EXI ST ON THE SALTVI LLE
SI TE, THE ARCHAEQOLOG CAL AND H STORI C PRESERVATI ON ACT W LL BECOVE APPLI CABLE TO THE SALTVILLE SITE AND W LL
NEED TO BE CONS|I DERED PRI OR TO CHOOSI NG AND | MPLEMENTI NG ANY REMEDI AL ALTERNATI VES.

FLOODPLAI NS AND WETLANDS EXECUTI VE ORDERS AND GUI DANCE

EPA GUI DANCE AND FEDERAL STANDARDS ON FLOCDPLAI NS AND WETLANDS ARE APPLI CABLE FOR CERTAI N PROPOSED REMEDI AL
ALTERNATI VES.  APPLI CABI LI TY DEPENDS UPON THE EXACT LOCATI ON COF THE REMEDI AL ACTI VI TY BECAUSE O\LY LI M TED
AREAS AT THE SALTVILLE SITE IN A 100- YEAR FLOODPLAI N OR A WETLAND AREA

EPA DRAFT PCLI CY ON FLOODPLAI NS AND WETLANDS ASSESSMENTS FOR CERCLA ACTI ONS STATES THAT CERCLA ACTI ONS MUST
MVEET, TO THE EXTENT PRACTI CABLE, THE SUBSTANTI VE REQUI REMENTS CF EXECUTI VE ORDER 11988 - FLOCDPLAI NS
MANAGEMENT, EXECUTI VE ORDER 11990 - PROTECTI ON OF WETLANDS, APPENDI X A TO 40 CFR PART 6 STATEMENT OF
PROCEDURES ON FLOCDPLAI NS MANAGEMENT AND WETLANDS PROTECTI ON AS WELL AS | N THE NATI ONAL FLOCD | NSURANCE
PROGRAM (NFI P). EPA'S PCLI CY STATES THAT FOR REMOVAL ACTI ONS THE ONSCENE COORDI NATOR (0OsC) SHOULD CONSI DER,
WHENEVER PGOSSI BLE, THE EFFECT THE RESPONSE ACTI ON WLL HAVE ON FLOCDPLAI NS AND WETLANDS. FCR REMEDI AL

ACTI ONS, A FLOODPLAI N WETLANDS ASSESSMENT MUST BE | NCORPORATED | NTO THE ANALYSI S CONDUCTED DURI NG THE

PLANNI NG OF THE REMEDI AL ACTION(S). APPENDI X A TO 40 CFR PART 6 STATES THAT | F THERE |'S NO OTHER FEASI BLE
ALTERNATI VE, CONSTRUCTI ON MJUST BE CONSI STENT W TH STANDARDS UNDER THE NFI P AT 44 CFR PART 60 - CRITERI A FOR
LAND MANAGEMENT AND USE. THE STANDARDS UNDER THE NFI P PRI MARI LY ADDRESS CONSTRUCTI ON OF AND | MPROVEMENT TO
RESI DENTI AL COMMUNI TI ES W TH RELATI ON TO FLOOD | NSURANCE | N FLOCD PRONE AREAS AND ARE THEREFCRE NOT DI RECTLY
APPLI CABLE TO TH' S SITE. THE STANDARDS | NCLUDE, UNDER CERTAI N Cl RCUVMBTANCES, PRCH Bl TI NG DEVELCPVENT WH CH
MAY | NCREASE THE WATER SURFACE ELEVATI ON COF THE BASE FLOOD AND REQUI RI NG FLOODPROOFI NG CERTI FI ED BY A

REG STERED ENG NEER. THESE STANDARDS CCOULD BECOVE RELEVANT AND APPRCPRI ATE | F PROPCSED REMEDI AL ALTERNATI VES
I NCLUDE CONSTRUCTI ON | N A FLOODPLAI N.

EXECUTI VE CRDER 11988 REQUI RES THAT ANY FEDERAL ACTION IN A FLOODPLAIN REDUCE THE RI SK OF FLOOD LGSS,

M N M ZE THE | MPACT OF FLOODS ON HUVAN SAFETY, HEALTH AND WELFARE, AND RESTORE AND PRESERVE THE NATURAL AND
BENEFI CI AL VALUES SERVED BY FLOCDPLAINS. FEDERAL AGENCI ES MUST EVALUATE ALTERNATI VES TO AvO D ADVERSE
EFFECTS AND | NCOVPATI BLE DEVELOPMENT | N THE FLOCDPLAINS, AND TO MM M ZE THE POTENTI AL HARM TO FLOODPLAINS | F
THE ONLY PRACTI CABLE ALTERNATI VE REQUI RES SI TI NG AN ACTION IN A FLOCDPLAIN.  EARLY AND ADEQUATE CPPORTUN TI ES
FOR PUBLI C REVI EW OF PLANS AND PROPOSALS | NVOLVI NG ACTI ONS | N FLOCDPLAI NS MUST BE PROVI DED. A

FLOODPLAI N WETLANDS ASSESSMENT MUST CONSI ST OF A DESCRI PTI ON OF THE ALTERNATI VES CONSI DERED AND THElI R EFFECTS
ON THE FLOCDPLAI NS AND WETLANDS, AND MEASURES TO M NI M ZE POTENTI AL HARM TO THE FLOODPLAI NS AND WETLANDS.

THE FEDERAL EMERGENCY MANAGEMENT ACGENCY (FEMA) IN REG ON 111 WAS CONTACTED BY EPA. MR TOM MAJUSI AK CF FEMA
STATED THAT THE TOMW CF SALTVI LLE HAD SPECI FI C REGULATI ONS, CRI TERI A AND STANDARDS FOR ACTIVITIES I N A



100- YEAR FLOCDPLAI N.  HE REQUESTED THAT A DETAI LED LETTER BE SENT TO H M QUTLI NI NG ANY PROPOSED ACTIVITIES I N
A 100- YEAR FLOODPLAI N AND STATED THAT THE TOWN MJUST REVI EW THE PROPGSED ACTI VI TI ES AND APPROVE THEM

FI SH AND W LDLI FE COORDI NATI ON ACT, CONSERVATI ON ACT AND ADVI SCRI ES

THE FI SH AND W LDLI FE COORDI NATI ON ACT, ET AL. REQUI RES FEDERAL AGENCI ES | SSU NG A PERM T TO MZDI FY ANY BCDY
OF WATER TO CONSULT W TH STATE AND FEDERAL W LDLI FE AGENCI ES TO ENSURE THAT RESCQURCES ARE APPROPRI ATELY
PROTECTED. COCRDI NATI ON WOULD BE NECESSARY AT THE SALTVILLE SITE WTH A NUVBER OF STATE AND FEDERAL AGENCI ES
I NCLUDI NG THE VA. SWCB, THE VIRG NI A MARI NE RESOURCE COWM SSI ON, VIRG NIA COW SSI ON OF GAME AND | NLAND

FI SHERI ES, AND POTENTI ALLY THE CORPS OF ENG NEERS. COORDI NATI ON WOULD BE NECESSARY FOR THOSE ALTERNATI VES

VWH CH MAY | MPACT THE NFHR

I T SHOULD BE NOTED THAT THE SALTVI LLE SITE | S BORDERED, | N PART, ON THE NORTH BY THE CLI NCH MOUNTAI N STATE
W LDLI FE MANAGEMENT AREA (CVBWWA). THE VIRG NIA COW SSI ON CF GAME AND | NLAND FI SHERI ES HAS JURI SDI CTI ON
OVER TH S STATE NATURAL RESOURCE. DR JACK RANDOLF OF THE COW SSI ON REQUESTED THAT A LETTER DETAI LI NG ANY
PROPOSED ALTERNATI VES THAT MAY | MPACT THE CVBWWVA BE SENT TO H M FOCR REVI EW

B. SCREENI NG OF REMEDI AL TECHNCLOA ES
IN TH' S SECTION OF THE SALTVILLE ROD, GENERAL RESPONSE ACTI ONS ARE | DENTI FI ED AND REMEDI AL TECHNOLOGE ES ARE
SCREENED, | N ORDER TO | DENTI FY THE MOST TECHNI CALLY FEASI BLE REMEDI AL TECHNOLCA ES THAT COULD BE USED TO
FORMULATE REMEDI AL ALTERNATI VES FCR THE SI TE. TABLE 3.1 PROVI DES A SUMVARY OF BOTH THOSE SCURCE CONTRCOL AND
MANAGEMENT OF M GRATI ON GENERAL RESPONSE ACTI ONS AND ASSOCI ATED REMEDI AL TECHNOLCA ES | DENTI FI ED FCR THE
SI TE.
FACTORS USED | N SCREENI NG REMEDI AL TECHNOLOG ES
TECHNI CAL CRI TER A
- APPLICABI LITY TO SI TE CONDI Tl ONS
- APPLI CABI LI TY TO WASTE CHARACTERI STI CS
- EFFECTI VENESS AND RELI ABI LI TY
- | MPLEMENTABI LI TY
- ENVI RONMENTAL AND PUBLI C HEALTH CRI TERI A
COsT CRITERI A

- | NCREASED COST OFFERI NG NO GREATER RELI ABI LI TY
CR EFFECTI VENESS.

- I NCREASED COST CFFERI NG NO GREAT PROTECTI ON CF PUBLIC
HEALTH OR ENVI RONVENT AS ESTABLI SHED BY CRI TER A

I NSTI TUTI ONAL CRI TERI A (ARARS) .
THE FOLLON NG PROVI DES A DESCRI PTI ON OF REMEDI AL ACTI ONS THAT W LL BE SCREENED.

CAPPI NG

CAPPI NG OF WASTE MATERIALS | S A PROVEN TECHNOLOGY FOR M NI M ZI NG SURFACE WATER | NFI LTRATION. CAPPING I S

VI ABLE FOR WASTE POND 5 DUE TO | TS POTENTI AL ABI LI TY TO PREVENT LARGE AMOUNTS OF SURFACE WATER (I . E.

PRECI PI TATI ON AND SURFACE WATER RUN-QON) FROM | NFI LTRATI NG THROUGH THE SLUDGE AND M GRATI NG I NTO THE NFHR I T
HAS BEEN ESTI MATED BY GCA, THE CONTRACTOR FOR THE RA/FS (SEE APPENDI X 2), THAT I F I NFI LTRATI ON THROUGH THE
SLUDGE |'S PREVENTED (I.E., THROUGH USE CF A CAPPI NG TECHNI QUE), FLOW FROM THE QUTFALL OF WASTE POND 5 COULD
BE REDUCED BY APPROXI MATELY 80 PERCENT ON AVERAGE (FROM 0.05 CFS CURRENTLY, TO 0.01 CFS). AS SUCH, VARl QUS
CAPPI NG TECHNOLOG ES HAVE BEEN CONSI DERED FOR TH' S SITE, AND ARE LI STED, DESCR BED AND SCREENED. TABLE 3.2

LI STS THE TYPES OF CAPS THAT ARE POTENTI ALLY APPLI CABLE TO WASTE POND 5 AT SALTVI LLE.

TABLE 3.3 SUMMARI ZES THE SCREENI NG OF THE CAPPI NG REMEDI AL TECHNOLOG ES EVALUATED. BASED ON THE EVALUATI ON
OF CAPPI NG TECHNOLOG ES PRESENTED ABOVE, | T APPEARS THAT THE MOST FEASIBLE CAP IS A FLEXIBLE = MEMBRANE LI NER
(FM.) DESI GNED TO ENDURE THE STRESSES THAT MAY BE | NDUCED BY WASTE POND 5. TH' S CAPPI NG TECHNOLOGY | S THE
MOST FEASI BLE BECAUSE OF | TS DEMONSTRATED PERFORVANCE RECORD AND PARTI CULARLY DUE TO I TS LI GHTWEI GHT NATURE,



I TS ABILITY TO ENDURE STRESSES | NDUCED BY DI FFERENTI AL SETTLEMENT, THE RELATI VE EASE | N CONSTRUCTI NG THE CAP
AND THE RELATI VE SHORT AMOUNT OF TI ME NEEDED TO MEET THE REMEDI AL CBJECTI VE.

ALTHOUGH UNDER NORMAL CONDI TI ONS OTHER DESI GNS MAY OFFER MORE PROTECTI ON FOR WASTE POND 5, FMLS APPEAR TO BE
THE ONLY CAPPI NG TECHNOLOGY THAT COULD REMVAI N AFFECTI VE W TH RELATI VELY M NI MAL MAI NTENANCE | N THE LONGER
TERM

I T SHOULD BE NOTED THAT THE USE OF A MULTI LAYERED CAP COULD BE POTENTI ALLY APPLI CABLE TO THE SITE. HONEVER,
DUE TO THE EXTENT OF S| TE PREPARATI ON THAT IS NEEDED TO I NSTALL THE CAP (I.E. PRECONSCLI DATI QN) AND THE
DI FFI CULTY I N | MPLEMENTATI ON, A LI GHTWEI GHT FLEXI BLE MEMBRANE LI NER IS MORE FEASI BLE FOR TH S SI TE.

COVPACTED SO L CAPS ARE RELATI VELY HEAVY AND POSSESS NO TENSI LE STRENGTH. THEREFCRE THEI R USEFULNESS AS A
LOW PERVEABI LI TY CAP FOR WASTE POND 5 IS LI M TED.

ADM XED LI NERS, SPRAYED-ON LI NERS AND SO L SEALANTS ALL ARE LI M TED I N DEMONSTRATED PERFORMANCE.
FURTHERMORE, SI NCE THEY WOULD ADHERE TO THE SURFACE OF THE SLUDCE, CRACKI NG WOULD LI KELY OCCUR UNDER THE
SLI GHTEST AMOUNT OF SLUDGE SETTLEMENT.

LARCGE MAN- MADE STRUCTURES WOULD BE DI FFI CULT TO CONSTRUCT AT WASTE POND 5 DUE TO THE SI ZE OF THE SI TE AND
TOPOGRAPHY AND NATURE OF SO LS AROUND THE PERI METER OF THE SI TE

SURFACE WATER RUNON CONTRCL

SURFACE WATER RUNON CONTROLS ARE APPROPRI ATE TECHNCLOG ES TO BE CONSI DERED AS A MEANS OF REDUCI NG MERCURY

DI SCHARCES FROM WASTE POND 5 THAT ARE CAUSED BY THE EROSI ON OF SLUDGE DUE TO SURFACE WATER RUNON RUNCFF. I N
ADDI TI ON, SURFACE WATER RUNON CONTRCOL MEASURES WOULD Al D I N REDUCI NG THE TRANSPORT OF MERCURY CONTAM NANTS TO
THE GROUNDWATER, AND EVENTUALLY THE NFHR, CAUSED BY SURFACE WATER | NFI LTRATI ON OF SUBSURFACE SLUDGE LAYERS.

GCA HAS ESTI VATED, BASED ON PREVI OUSLY REPORTED DATA, THAT APPROXI MATELY 70 M LLI ON GALLONS OF SURFACE WATER
COULD DRAIN ONTO POND 5 EACH YEAR I N THE ABSENCE OF ANY SURFACE WATER CONTRCOL/ DI VERSI ON SYSTEMS.  AS SUCH, A
PARTI AL SURFACE WATER RUNON CONTRCL SYSTEM WAS | NSTALLED IN APRIL 1983 (PER THE REQUI REMENTS COF THE " SPECI AL
ORDER') TO COLLECT APPROXI MATELY 75 PERCENT (104 ACRES OF THE TOTAL 139 ACRES) COF THE DRAI NAGE AREA LOCATED
ALONG THE WESTERN EDGE COF WASTE POND 5.

TABLE 3.4 LI STS FI VE SURFACE WATER RUNON CONTROL TECHNOLOG ES. THESE TECHNOLOG ES ARE DESCRI BED | N DETAI L AND
THEN SCREENED I N THI S SUBSECTI ON | N ORDER TO ASSESS THEI R FEASI Bl LI TY TO THE SALTVI LLE SI TE RELATI VE TO
DI VERTI NG THE REMAI NI NG UNCONTRCLLED AMOUNT OF SURFACE WATER DRAI NAGE ENTERI NG WASTE POND 5.

UPON COVPLETI ON OF THE PRELI M NARY SCREENI NG PROCESS, | T WAS DETERM NED THAT THREE SURFACE WATER RUNON
CONTRCL TECHNOLOG ES ARE APPLI CABLE TECHNOLOG ES TO BE CONSI DERED FOR | MPLEMENTATI ON AT WASTE POND 5. THE
THREE APPLI CABLE TECHNOLOG ES ARE LI STED I N TABLE 3.5, ALONG W TH THE SCREENI NG FACTCRS VWH CH ELI M NATED
THOSE TWD REMAI NI NG SURFACE WATER CONTROL TECHNOLOG ES.

EXCAVATI ON

THE NATI ONAL CONTI NGENCY PLAN REQUI RES THAT SCURCE REMOVAL BE EVALUATED AS A REMEDI AL OPTION. AT THE WASTE
POND 5 SITE, SCQURCE REMOVAL WOULD | NVOLVE THE EXCAVATI ON AND REMOVAL OF ALL OR PART OF THE ESTI MATED
4, 000, 000 CUBI C YARDS OF MERCURY- LADEN SLUDGE CURRENTLY | MPOUNDED I N A 79 ACRE POND.

EXCAVATI ON AND REMOVAL OF WASTES AND CONTAM NATED MATERI ALS TYPI CALLY | NVOLVES THE USE OF CONVENTI ONAL HEAVY
CONSTRUCTI ON EQUI PMENT AND WELL- ESTABLI SHED REMOVAL TECHNI QUES. TABLE 3.6 PRESENTS A LIST OF THE
CONSTRUCTI ON EQUI PMENT COVMONLY USED FOR EXCAVATI ON AND REMOVAL ACTI ONS.

UPON COVPLETI ON OF THE PRELI M NARY SCREENI NG PROCESS, | T WAS DETERM NED THAT SOURCE REMOVAL BY MEANS CF FULL
OR PARTI AL EXCAVATI ON OF THE SLUDCGE BLANKET |'S NOT AN APPLI CABLE REMEDI AL ACTI ON TECHNOLOGY FOR  WASTE POND
5. ALTHOUGH TWD EXCAVATI ON TECHNOLOGQ ES ( DRAGLI NES, DQOZERS AND LQADERS) ARE TECHNI CALLY FEASI BLE, THE
POTENTI AL HEALTH RI SKS PCSED BY ELEVATED MERCURY VAPCR CONCENTRATI ONS DURI NG SLUDGE EXCAVATI ON JUSTI FY THEI R
BEI NG ELI M NATED FROM FURTHER CONSI DERATI ON AS AN APPLI CABLE REMEDI AL OPTION.  THE SHORT TERM RI SK QUTVEI GHS
THE LONG TERM BENEFI T.

A SUMVARY OF THE EXCAVATI ON TECHNOLOG ES CONSI DERED AND SI GNI FI CANT SCREENI NG FACTORS |'S PRESENTED | N TABLE
3.7.



DI SPOSAL
ONSI TE DI SPOSAL —

TH' S OPTI ON WOULD | NVOLVE REMOVAL OF THE SLUDGE | N WASTE POND 5 AND DI SPOSAL ELSEWHERE ONSI TE.  THE ONLY AREA
ON CLIN PROPERTY THAT COULD CONTAIN THE WASTE IS POND 6. HOMEVER, | T IS NOT LI KELY THAT POND 6 HAS  THE
CAPACI TY TO CONTAIN THE LARGE VOLUME OF SLUDGE I N WASTE POND 5. EVEN | F I T DOES, STRUCTURAL PROBLEMS W TH THE
DI KE AND UNDERLYI NG SLUDGES ARE LI KELY TO BE ENCOUNTERED. PRESENTLY, POND 6 HAS NOT BEEN | DENTI FI ED AS A
PROBLEM AREA AT SALTVILLE. INVIEWCOF TH S FACT I T | S REASONABLE TO AVO D DI STURBI NG THE MATERI AL | N POND 6.

OFFSI TE DI SPOSAL -

LANDFI LLING I S A COVWWONLY USED TECHNOLOGY FOR THE DI SPOSAL OF HAZARDOUS WASTES.  STATE- OF- THE- ART RCRA
LANDFI LL DESI GNS | NCLUDE DOUBLE- LI NER SYSTEMS THAT HAVE BEEN DEMONSTRATED TO PROVI DE ADEQUATE PROTECTI ON OF
THE ENVI RONMENT. AT SALTVI LLE LANDFI LLS COULD BE USED TO CONTAI N SLUDGES | F THESE MATERI ALS CCOULD BE
EXCAVATED FROM WASTE POND 5. HOWEVER, THERE ARE A FEW WASTE CHARACTERI STI CS THAT NAY MAKE THI S ALTERNATI VE
DI FFI CULT TO | MPLEMENT.

ONE OF THE MOST OBVI QUS CHARACTERI STI CS THAT AFFECTS | MPLEMENTABI LI TY IS THE LARGE VOLUVE OF SLUDCGE THAT

EXI STS AT THE SITE | F 69% OF THE MERCURY WERE TO BE REMOVED FROM THE POND, MORE THAN 800, 000 CUBI C YARDS OF
MATERI AL WOULD REQUI RE DI SPOSAL AFTER EXCAVATI ON. THE REMOVAL CF NI NETY- TWD PERCENT OF THE MERCURY WOULD
REQUI RE EXCAVATI ON AND DI SPCSAL OF MORE THAN 2, 200, 000 CUBI C YARDS AND THE REMOVAL OF ALL OF THE SLUDGE WOULD
REQUI RE EXCAVATI ON AND DI SPCSAL OF MORE THAN 4 M LLI ON CUBI C YARDS OF SLUDGE. TO CONTAI N THE SLUDGES
EXCAVATED FROM THE POND, EXTREMELY LARGE LANDFI LLS MJST BE AVAI LABLE CR MUST BE BU LT OFFSITE. MOST

COMMERCI AL FACI LI TIES DO NOT HAVE THE CAPACI TY TO MANAGE SUCH VOLUMES OF WASTE. CONSEQUENTLY I T I'S MOST

LI KELY THAT AN OFFSI TE FACI LI TY WLL HAVE TO BE BU LT I N ORDER TO | MPLEMENT TH S TECHNOLOGY. COSTS FCR

BU LDI NG SUCH A FACILITY WLL BE SIGNI FI CANT I N VI EWCOF THE LARCE VOLUME CF WASTE. ANOTHER CHARACTERI STI C OF
THE SLUDGE THAT AFFECTS | MPLEMENTABI LI TY IS I TS WATER CONTENT. THE SLUDGE | S REPORTED TO HAVE A H GH WATER
CONTENT AND |'S SATURATED OVER MUCH OF | TS DEPTH.

CURRENT RCRA REGULATI ONS REQUI RE THAT WASTES CONTAI NI NG FREE LI QUI DS MUST BE DEWATERED CR STABI LI ZED BEFORE
LAND DI SPOSAL. CONSEQUENTLY, ALL SLUDGES WOULD HAVE TO BE DEWATERED OR SCLI DI FI ED BEFORE DI SPOSAL.

I'N ADDI TI ON, CFFSI TE DI SPOCSAL W THOUT TREATMENT | S THE LEAST PREFERRED CPTI ON
TREATMENT ( WASTEWATER POND DI SCHARCE)

SARA REQUI RES THAT ALTERNATI VE TECHNOLOG ES AND RESOURCE RECOVERY OPTI ONS BE ASSESSED TO THE MAXI MUM EXTENT
PRACTI CABLE. | N ADDI TI ON TREATMENT TECHNOLOGQ ES SHCOULD BE CONSI DERED.  AS I NDI CATED IN SECTION 3 OF THE
FS, THE CONTAM NANT AT THE SITE WH CH IS MOST TOXIC, AND MOST MOBILE IN THE ENVI RONMENT | S MERCURY. OTHER
METALS SUCH AS ARSENI C, CADM UM AND LEAD ARE ALSO EVI DENT. HOWEVER, SINCE MERCURY |'S THE PRI MARY CONTAM NANT
OF CONCERN, LI TERATURE RESEARCH FOR THI S TASK WAS FOCUSED ON TREATMENT TECHNOLOG ES FOR THE REMOVAL OF
MERCURY FROM WASTEWATER. TABLE 3.8 PRESENTS TWO REMEDI AL RESPONSE ACTI ONS THAT HAVE BEEN DEVELCOPED FCR

| MPLEMENTATI ON AT THE SALTVILLE SITE WTH A CORRESPONDI NG COVPENDI UM CF LI QUI D WASTE TREATMENT TECHNCLOG ES,
ASSEMBLED FROM LI TERATURE REPCORTS, THAT HAVE SEEN ACTUAL APPLI CATI ON TO MERCURYBEARI NG WASTEWATERS.  ALTHOUGH
TABLE 3.8 ONLY PRESENTS DEMONSTRATED TREATMENT TECHNOLOG ES, | T SHOULD ALSO BE NOTED THAT EMERG NG TREATMENT
SYSTEMB WH CH | NCLUDE COMVBI NATI ONS OF THE TREATMENT TECHNOLOG ES PROVI DED I N TABLE 3.8, WERE ALSO REVI EVED.
THESE SYSTEMB ARE NOT DI SCUSSED I N TH S DOCUMENT BECAUSE, | N GENERAL, THEY HAVE NOT BEEN DEMONSTRATED BEYOND
THE PI LOT- SCALE SI ZE AND DATA |S NOT AVAI LABLE ON THEI R CLEANUP LEVEL.

TABLE 3.9 PRESENTS THE RESULTS OF THE PRELI M NARY SCREENING W TH A SYNOPSI S OF SI GNI FI CANT SCREENI NG
FACTORS. UPON COVPLETI ON OF THE PRELI M NARY SCREENI NG PROCESS, | T WAS DETERM NED THAT, AS SHOM | N TABLE

3. 10A, SI X TECHNOLOG ES ARE APPLI CABLE AS PRI MARY TREATMENT TECHNOLOG ES FOR REMEDI ATI ON OF THE SALTVI LLE
WASTEWATER. TABLE 3. 10B LI STS TECHNOLOG ES THAT ARE APPLI CABLE AS SUPPCORT TREATMVENT TECHNCOLOG ES POTENTI ALLY
NECESSARY TO EMPLOY | N CRDER TO ASSUME PRI MARY TREATMENT EFFECTI VE OPERATION.  AS | S EVI DENT FROM TABLE 3.9,
NO Bl OLOA CAL WASTEWATER TREATMENT TECHNOLOG ES ARE VI ABLE. THEREFORE, THE REMEDI AL RESPONSE ACTI ON

"Bl OLOd CAL TREATMENT OF ONSI TE CONTAM NATED WASTEWATER' | S ELI M NATED.

TREATMENT (WASTE POND MATERI AL)
ENHANCED LEACHI NG - -

UNDER CURRENT CONDI TI ONS, GCA HAS ESTI MATED THAT I T MAY TAKE THOUSANDS OF YEARS FOR MERCURY TO BE COWPLETELY



LEACHED FROM WASTE POND 5 BY PRECI PI TATI ON FALLI NG ON | TS SURFACE. ENHANCED LEACH NG TECHNOLOGY COFFERS A
MEANS TO ACCELERATE THE RATE OF LEACHI NG SPEEDI NG THE RATE OF CLEANUP. TH S TECHNOLOGY | NVOLVES APPLI CATI ON
OF REAGENTS WHI CH WLL SOLUBI LI ZE, AND THUS MOBI LI ZE, OTHERW SE | NSOCLUBLE MERCURY COVPOUNDS | N WASTE POND 5.
TH'S TECHNOLOGY |'S CURRENTLY | N THE LABORATORY DEVELCPMENT STACGE (U.S. EPA, 1984), AND IS NOT KNOWN TO HAVE
BEEN USED PREVI QUSLY FOR CLEANUP AT HAZARDOUS WASTE SI TES. ENHANCED LEACH NG TECHNOLOGY W LL BE DESCRI BED
AND | TS APPLI CABI LITY FOR USE AT THE SALTVI LLE SI TE ASSESSED BELOW

KEY PARAMETERS | NFLUENCI NG MERCURY SOLUBI LI TY | NCLUDE PH, OXI DATI ON- REDUCTI ON ( REDOX) POTENTI AL, AND THE
PRESENCE OF SCLUBI LI ZI NG LI GANDS. AT ACI DI C PH VALUES AND OXI DI ZI NG CONDI TI ONS W TH MODERATE TO HI GH

CHLORI DE CONCENTRATI ONS, SOLUBLE MERCURY CAN REACH VERY H GH CONCENTRATI ONS IN THE FORM OF HGCL2 AND HGC3.
ADDI TI ON OF H GH CONCENTRATI ONS OF THE LI GAND SODI UM SULFI DE RESULTS | N THE FORVATI ON OF SCLUBLE PCLYSULFI DE
SPECI ES. OTHER COMBI NATI ONS OF PH, REDOX POTENTI AL, AND LI GAND CONCENTRATI ONS CAN ALSO PRODUCE HI GH
CONCENTRATI ONS OF DI SSCLVED MERCURY.

APPLI CATI ON OF REAGENTS AT THE SALTVILLE SI TE WOULD PRCBABLY BE ACCOWPLI SHED THROUGH USE OF A SPRAY

I RRI GATI ON SYSTEM  THE SPRAY SYSTEM NETWORK COULD BE FLOATED QUT ONTO THE POND SURFACE USI NG PLYWOCD MATS
TO DI STRI BUTE WEI GHT. REAGENTS WOULD BE M XED W TH WATER DRAVWN FROM THE NFHR, AND PUMPED ONTO THE POND
SURFACE VI A THE SPRAY SYSTEM THE WATER/ REAGENT M XTURE WOULD THEN | NFI LTRATE THE SLUDCE, DI SPLACI NG PCRE
WATER THROUGH M CRCSCOPI C HYDRCDYNAM C DI SPERSI ON AND THERVAL DI FFUSI ON PROCESSES.  TH S PORE WATER EXCHANGE
MAY BE MAXI M ZED BY MAI NTAI NI NG SLUDGE SATURATI ON BETWEEN 85 TO 92 PERCENT. | DEALLY, THE REAGENT WLL THEN
REACT W TH | NSCLUBLE MERCURY COMPCUNDS | N THE SLUDGE TO FORM SCLUBLE COVPOUNDS. THE RESULTI NG SOLUTI ON
CONTAI NI NG DI SSCLVED MERCURY W LL PERCOLATE DOMWARD THROUGH THE SLUDGE UNTIL | T REACHES THE WATER TABLE
GROUNDWATER FLOW NG DOMN GRADI ENT W LL TRANSPORT THE SOLUBI LI ZED MERCURY TOMRD THE NFHR A WELL PO NT
SYSTEM LOCATED IN POND 5 ALONG AND NEAR THE DI KE WLL | NTERCEPT THE CONTAM NATED GROUNDWATER BY CREATI NG
DRAWDOM | N THE WATER TABLE, PREVENTI NG CONTAM NATI ON FROM ENTERI NG THE RI VER  WATER DRAWN FROM THE POND | N
TH' S FASH ON WLL BE TREATED I N AN ONSI TE TREATMENT SYSTEM  TREATMENT SYSTEM EFFLUENT WLL BE MONI TORED FOR
MERCURY AND OTHER PARAMETERS AND DI SCHARGED TO THE NFHR

THE MAI N ADVANTAGE OF | MPLEMENTI NG TH S TECHNOLOGY | S THAT, |DEALLY, THE SOURCE OF MERCURY CONTAM NATI ON W LL
BE COWPLETELY ELI M NATED AT COVPLETI ON OF OPERATION. OTHER TECHNCLOG ES LEAVE THE THREAT OF FUTURE EXPOSURE
AND RELEASE OF CONTAM NANTS DUE TO THE CONTI NUED PRESENCE OF MERCURY I N POND 5. THERE ARE, HOWEVER, SEVERAL
FACTCORS WH CH MAY PREVENT EFFECTI VE | MPLEMENTATI ON OF THI S TECHNOLOGY AT THE SALTVI LLE SITE, AS WELL AS

PCOSSI BLY SERI QUS ADVERSE | MPACTS VWHI CH MAY PRECLUDE ADOPTI ON OF THI S TECHNCLOGY.

A MAJCR FACTOR | N CONSI DERI NG THI S TECHNOLOGY | S THE POTENTI AL FOR SERI QUS ADVERSE ENVI RONMENTAL | MPACTS I N
THE EVENT OF TECHNCLOGY FAI LURE. SHOULD THE WELL PO NT CONTAM NANT COLLECTI ON SYSTEM PROVE TO BE | NADEQUATE,
OR SHOULD FOR ANY REASCON MALFUNCTI ON, A CONCENTRATED SLUG OF SOLUBI LI ZED MERCURY WOULD ENTER THE NFHR  THI' S
WOULD UNDOUBTEDLY RESULT | N SUBSTANTI AL ENVI RONVENTAL DAVAGE, AS WELL AS GREATLY | NCREASE  THE CURRENT
CONCENTRATI ON AND EXTENT OF MERCURY CONTAM NATI ON.  ALTHOUGH THE POTENTI AL FOR SYSTEM FAI LURE MAY BE LOW | T
SHCOULD CARRY SUBSTANTI AL WEI GHT | N CONSI DERATI ON OF TH S TECHNOLOGY BECAUSE OF THE SEVER TY OF THE ADVERSE

I MPACTS VWH CH WOULD RESULT.

A PROBLEM | N\VOLVI NG THE | MPLEMENTATI ON OF TH' S TECHNOLOGY MAY ALSO PRECLUDE | TS ADCPTI ON.  APPLI CATI ON COF
SOLUBI LI ZI NG REAGENTS MAY NOT BE EFFECTI VE DUE TO THE PRESENCE OF LARCGE CRACKS AND GULLI ES I N THE WASTE
MATERI AL IN POND 5, SOVE OF WH CH EXTEND TO DEPTHS OF 10 FEET. THE MAJORITY OF THE WATER- REAGENT M XTURE
WOULD, UPON APPLI CATI ON, TRAVEL DOMMWARD THROUGH THE CRACKS BECAUSE THEY ARE THE PATH OF LEAST RESI STANCE TO
FLONV THUS, THE REAGENTS WOULD EFFECTI VELY BYPASS MUCH OF THE MERCURY CONTAM NATION IN THE TOP TEN FEET OF
SLUDGE, PRECLUDI NG | TS SCLUBI LI ZATI ON AND SUBSEQUENT REMOVAL. REHYDRATI ON OR THE SURFI Gl AL SLUDGE BY

FLOODI NG POND 5 WOULD REQUI RE STABI LI ZATION OF THE DI KE DUE TO THE ADDED PRESSURE UPON I T FROM THE ADDI TI ONAL
WATER N POND 5. I T MAY NOT PROVE TO BE WORTHWHI LE TO STABI LI ZE THE DI KE | F THE AMOUNT OF ADDED

EFFECTI VENESS OF FLOODI NG POND 5 |'S UNKNOM.

THE EFFECTI VENESS OF ENHANCED LEACH NG | S RELATED TO THE EXTENT TO WHI CH THE REACTI ONS | NVOLVED GO TO
COVPLETI ON, AND TO THE EXTENT THAT SOLUBLE SPECI ES OF MERCURY ARE FORMED BY EACH REACTION. I T MAY NOT BE
POSSI BLE TO LONER THE CURRENT PH OF POND 5 (11 TO 13) TO A LEVEL NECESSARY TO EFFECT SCLUBI LI ZATI ON OF

I NSCLUBLE MERCURY COVPOUNDS BECAUSE OF THE LARGE QUANTI TY OF CALCI UM CARBONATE (LI MESTONE) IN POND 5. THE
CALCI UM CARBONATE WOULD SERVE TO BUFFER THE PH, MAINTAINING I T AT I TS CURRENT PH DESPI TE THE ADDI TI ON OF
ACIDS. A PROBLEM REGARDI NG THE METHCD OF ADDI NG LARGE QUANTI TI ES OF SCDI UM SULFI DE TO FORM SCLUBLE
PCOLYSULFI DES |'S THAT LARCGE QUANTI TI ES OF | NSOLUBLE MERCURI C SULFI DE (HGS) WOULD BE FORVED AS WELL.
FURTHERMORE MECHANI SM5 DESCRI BI NG ANY OF THESE REACTI ONS ARE NOT WELL DEFI NED I N THE LI TERATURE | NDI CATI NG A
SUBSTANTI AL DEGREE OF UNCERTAI NTY AS TO WHAT PRCDUCTS WLL BE FORMED BY ANY REACTI ON.

I'N SUMVARY, ENHANCED LEACH NG TECHNCOLOGY MAY RESULT | N SERI QUS ADVERSE ENVI RONVENTAL | MPACTS, MAY BE



TECHNI CALLY UNFEASI BLE TO | MPLEMENT, AND HAS NOT BEEN DEMONSTRATED TO BE EFFECTI VE. THEREFORE, AT THI S TI Mg,
TH S TECHNOLOGY |'S NOT RECOMVENDED AS A VI ABLE TECHNOLOGY FCR | MPLEMENTATI ON OF THE SALTVI LLE SI TE.

IN-SI TU CHEM CAL STABI LI ZATI ON - -

CHEM CAL STABI LI ZATI ON | NVOLVES THE | NTRCDUCTI ON | NTO WASTE MATERI AL OF A CHEM CAL AGENT WH CH COVBI NES W TH
TOXI C MATERI ALS TO FORM COVPQUNDS THAT ARE NOT SCLUBLE | N GROUND WATER. THE LEACHABILITY OF THE WASTE IS
REDUCED BECAUSE THE TOXI C MATERI ALS ARE PRECI Pl TATED OR OTHERW SE | MMCBI LI ZED. | N-SI TU STABI LI ZATI ON

I NVOLVES | NTRCDUCTI ON OF CHEM CAL REAGENT | NTO THE | NTACT MATERI AL OF THE WASTE SI TE BY SURFACE | NFI LTRATI ON
OR | NJECTI ON.

CHEM CAL STABI LI ZATI ON OF MERCURY WASTES IS A NEW AND UNTESTED TECHNOLOGY. WHEN CLIN CORP. FI RST PROPOSED
THE I N-SI TU STABI LI ZATI ON APPROACH, THE PHYSI CAL AND CHEM CAL PROPERTI ES OF THE STABI LI ZATI ON PROCESS WERE
POORLY UNDERSTCCD. THE CLIN CHEM CALS PROCESS DI VI SI ON PERFORMED A SERI ES OF LABCRATORY CCOLUWMN TESTS TO

| DENTI FY POTENTI AL REAGENTS. THE CHEM CALS TESTED WERE CALCI UM SULFI DE ( CAS), SODI UM TH OSULFATE ( NA2S2(CB) .
THESE CHEM CALS ACT BY COMBI NI NG W TH MERCURY I N THE WASTE TO FORM | NSOLUBLE COWPLEXES. THE EXACT CHEM CAL
SPECI ES PRESENT I N THE UNTREATED AND TREATED WASTES HAVE NOT BEEN DETERM NED.

AS A RESULT OF THE OLI N LABORATCRY TESTS, SODI UM THI OSULFATE WAS | DENTI FI ED AS THE OPTI MUM STABI LI ZI NG AGENT
DUE TO I TS RAPI D ACTI ON, H GH WATER SCLUBI LI TY, LONTOXICI TY, COMMERCI AL AVAI LABI LITY AND LONRI SK OF
FORVATI ON OF PCLYSULFI DE BYPRODUCTS.

THE THEORETI CAL EFFI CI ENCY OF CHEM CAL STABI LI ZATI ON W TH NA2S2G8 WAS DEMONSTRATED BY MEANS OF Pl LOT- SCALE
COLUWN TESTS IN WHI CH THE MERCURY CONCENTRATI ON I N THE COLUWN EFFLUENT WAS REDUCED TO APPROXI MATELY 100 PPB,
OR 5 PERCENT OF THE UNTREATED LEVEL, BY SURFACE APPLI CATI ON OF THE CHEM CAL.

BASED ON LABCRATORY COLUWN TESTS, CHEM CAL STABI LI ZATI ON APPEARED TO SHOW PROM SE AS A REMEDI AL TECHNCLOGY.
HOMNEVER, FI ELD TESTI NG OF I N-SI TU STABI LI ZATI ON REVEALED SERI QUS PRCBLEMS | N APPLYI NG TH S PROCESS AT THE
SALTVI LLE SI TE. EFFLUENT MERCURY CONCENTRATI ONS DI D NOT DI FFER SI GNI FI CANTLY BETWEEN TREATED AND UNTREATED
TEST PLOTS. THE FAI LURE OF THE STABI LI ZATI ON PROCESS WAS ATTRI BUTED TO CHANNELI NG OF TREATMENT SCLUTI ON
THROUGH CRACKS | N THE SOLI D WASTE MATERI AL.

BASED ON THE UNCERTAI NTI ES | NVOLVED W TH USE OF AN UNPROVEN CHEM CAL PROCESS, AND THE DEMONSTRATED | NABI LI TY
OF SURFACE PERCCLATI ON OR | NJECTI ON TO PROVI DE THE REQUI SI TE WASTE" REAGENT CONTACT, |IN-SITU  STABI LI ZATI ON
DCES NOT APPEAR, AT TH' S TIME, TO BE A FEASI BLE TECHNOLOGY FOR REMEDI AL ACTI ON AT THE SALTVILLE SITE.

ABOVE- GRADE CHEM CAL STABI LI ZATI ON - -

ABOVE- GRADE STABI LI ZATI ON | NVOLVES THE EXCAVATI ON OF WASTE MATERI ALS FROM THE CONTAM NATED SI TE, AND
TREATMENT OF THE WASTE BY BATCH M XING WTH A COWPLEXI NG REAGENT. THE RESULTI NG MATERI AL | S LESS
WATER- SOLUBLE THAN THE UNTREATED WASTE, AND THEREFORE MAY BE STORED IN A LANDFI LL W TH REDUCED RI SK OF
LEACH NG TO GROUND WATER

THE CHEM CAL TECHNCOLOGY USED FCR STABI LI ZATI ON OF MERCURY WASTES | S DI SCUSSED ABOVE, UNDER THE HEADI NG CF

I N-SI TU STABI LI ZATION. BRI EFLY, SODI UM THI GSULFATE (NA2S208) HAS BEEN SHOAN TO BE EFFECTI VE | N REDUCI NG
MERCURY LEVELS | N LEACHATE FROM SALTVI LLE WASTE, WHEN TESTED | N LABORATCRY AND PI LOT- SCALE COLUWN

EXPERI MENTS. THE EXPERI MENTS WERE DESI GNED TO TEST THE EFFI CACY OF I N-SI TU TREATMENT, AND THEREFORE DO NOT
ADDRESS THE SI TUATI ON WHERE WASTE AND REAGENT ARE COVPLETELY M XED. THE EFFECT OF COVPLETE M XI NG WOULD
PROBABLE BE TO SHORTEN THE REQUI RED CONTACT TI ME AND | MPROVE THE STABI LI ZATI ON OF THE WASTE. HOWEVER,

DI FFERENCES | N CONDI TI ONS SUCH AS THE WATER CONTENT AND OXYGENATI ON OF THE WASTE COULD HAVE AN UNPREDI CTABLE
EFFECT ON THE COVPLEXI NG REACTI ON.

THE TECHNOLOGY USED | N EXCAVATI ON, REAGENT APPLI CATION, AND M XI NG OF THE WASTE IS WELL UNDERSTOOD AND | N
COWMON USE I N CHEM CAL PROCESSI NG APPLI CATI ONS.  THE PRI MARY CHARACTERI STI C OF THE WASTE SI TE THAT AFFECTS
TH S REMEDI AL ALTERNATI VE | S THE VOLUME CF WASTE TO BE TREATED. POND 5 |'S APPROXI MATELY 80 ACRES I N AREA,
AND BETWEEN 40 AND 80 FEET DEEP. THE RAM FI CATI ONS OF TREATI NG TH S HUGE AMOUNT CF WASTE MUST BE CONSI DERED
I'N A DETAI LED EVALUATI ON OF THE ABOVE- GRADE STABI LI ZATI ON ALTERNATI VE.

SEDI MENT CONTAI NVENT

SEDI MENT CONTAI NMVENT |S A GENERAL RESPONSE ACTI ON FCRMULATED FOR MANAGEMENT COF M GRATI ON OF MERCURY
CONTAM NATED SEDI MENTS FROM THE NFHR TO THE SURFACE WATER AND TO AQUATI C BI CTA



I N RESPONDI NG TO A SI TUATI ON WHERE BOTTOM SEDI MENTS ARE CONTAM NATED W TH HAZARDOUS SUBSTANCES, SUCH AS THE
NFHR, IT I'S TECHNI CALLY | NFEASI BLE OR ECONOM CALLY UNREASONABLE TO REMOVE ALL OF THE CONTAM NATED MATERI AL
FROM I TS LOCATI ON | N THE WATERCOURSE. | F REMOVAL | S DETERM NED TO BE AN UNACCEPTABLE SI NGULAR REMEDI AL
RESPONSE, | N-SI TU CONTROL AND CONTAI NMENT MEASURES ARE OFTEN CONSI DERED. THESE MEASURES ARE | NTENDED TO
REDUCE DI SPERS|I ON AND LEACHI NG OF A HAZARDQUS SUBSTANCE TO OTHER AREAS | N THE WATER BODY. THEY MAY BE
TEMPORARY COR PERMANENT RESPONSE MEASURES. THE USE OF I N-SI TU METHCDS FOR PERVANENT CONTAI NVENT OF HAZARDQUS
WASTE CONTAM NATED SEDI MENTS |'S NEI THER W DELY PRACTI CED NOR WELL- DEMONSTRATED. LABCRATCORY AND PI LOT SCALE
TESTING | S LI KELY TO BE REQUI RED BEFORE THESE METHCODS CAN BE | MPLEMENTED AT A PARTI CULAR SI TE.  PERVANENT
CONTAI NVENT METHODS MAY | NCLUDE USE OF DI KES, CAPS, OR I N-SI TU GROUTI NG SEALI NG

THE POTENTI AL APPEARS TO EXI ST FOR DEPLOYMENT OF DI KES AND I N-SI TU GROUTI NG SEALI NG ALONE OR | N COMVBI NATI ON,
TO THE NFHR SEDI MENTS. BOTH APPEAR POTENTI ALLY TECHNI CALLY FEASI BLE. HOWEVER, AS STATED ABOVE THE USE COF
I'N-SI TU METHODS FOR PERVANENT CONTAI NVENT OF HAZARDOUS WASTE CONTAM NATED SEDI MENTS IS NEI THER W DELY

PRACTI CED NOR WELL DEMONSTRATED. ALTHOUGH UTILIZED BY CLIN ON A LIM TED SEGVENT CF THE  NFHR PREVI QUSLY, NO
PERFCRVANCE DATA HAS BEEN FOUND DOCUMENTI NG THE EFFI CI ENCY OF THE TECHNOLOGY. ADDI TI ONALLY, CAPS APPEAR
TECHNI CALLY | NFEASI BLE DUE TO THE SI GNI FI CANT SCOUR EFFECTS NORMALLY ASSOCI ATED WTH MOUNTAI N STREAM

ENVI RONMENTS SUCH AS THE NFHR

THEREFORE, | N THE ABSENCE OF LABORATORY AND BENCH SCALE TESTI NG AND RESULTI NG DATA DOCUMENTI NG THE
EFFECTI VENESS CF | MMOBI LI ZATI ON OF HG I N SEDI MENTS, SEDI MENT CONTAM NANT TECHNOLOG ES ARE SCREENED FROM
FURTHER CONSI DERATI ON FCR THE SALTVI LLE SI TE AREA

Rl VER DI VERSI ON

Dl VERSI ON OF A WATERCOURSE | S AN ESTABLI SHED PROCEDURE USI NG READI LY AVAI LABLE TECHNOLOGY. RERCQUTI NG THE
EXI STI NG NFHR WOULD UNCOUPLE NFHR SEDI MENTS, THE DI RECT SOURCE OF MERCURY TO AQUATI C BI OTA, FROM THE MERCURY
PRI MARY TRANSPCORT MECHANI SM SURFACE WATER. DI RECT AND | NDI RECT UPTAKE BY AQUATI C ORGANI SM5 WOULD THUS BE
ELI M NATED, REDUCI NG FI SH FLESH MERCURY CONCENTRATI ONS.

POTENTI AL TECHNOLOG ES FCR RI VER DI VERSI ON ARE:
DOWNPI PES/ CHUTES
DI VERSI ON TRENCHES/ DI TCHES
BERVS/ DI KES
FLOODWALLS/ LEVEES.
DOMNPI PES/ CHUTES - -

IT 1S TECHNI CALLY FEASI BLE TO SI ZE CONDUI TS TO CONVEY THE ENTI RE FLOW COF THE NFHR AT ANY PO NT WTH N THE
NFHR DRAI NAGE REG ME.  RUN-ON COULD BE RQUTED TO THE CONDUI TS, WH CH COULD BE CONSTRUCTED DI RECTLY ON  THE
EXI STI NG RI VERBED GRADE. HOWEVER, A NUMBER OF TECHNI CAL LI M TATI ONS PRECLUDE TH S OPTI ON FOR USE ON THE
NFHR  GROUNDWATER AND RUN- OFF WOULD CONTI NUE TO RECHARGE THE EXI STING R VERBED. THI S FLOWWOULD MOBI LI ZE
HG AND | F COLLECTED, WOULD NEED TO BE TREATED OR DI SCHARGED TO THE DOMPI PE SYSTEM TREATMENT OF FLOAS
AVERAG NG 300 CFS FOR LOW LEVELS OF MERCURY | S NOT PRACTI CABLE. THEREFORE, TH S TECHNCLOGY WOULD NOT | SOLATE
SEDI MENT HG FROM SURFACE WATER AND HENCE AQUATI C BI OTA. DOWNPI PE/ CHUTES |'S THUS NOT TECHNI CALLY FEASI BLE FOR
APPLI CATI ON ON THE NFHR

DI VERSI ON TRENCHES/ DI TCHES

TRENCHES AND DI TCHES COULD POTENTI ALLY BE CONSTRUCTED ADJACENT TO THE EXI STI NG R VERBED BELOWN Rl VER GRADE.
TH S MAY | NTERCEPT AND DRAI N AWAY WATERS NMAKI NG THE EXI STI NG RI VERBED, AS WELL AS | NTERCEPT RUN-ON FROM THE
WATERSHED. HOWEVER, THE PRESENCE OF BEDROCK AT Rl VER GRADE, COUPLED W TH NFHR VALLEY TOPOGRAPHY RULES QUT
THE TECHNI CAL FEASI BI LI TY OF | NSTALLATI ON OF TRENCHES/ DI TCHES BELOW Rl VER GRADE ADJACENT TO THE NFHR AT A
CAPACI TY TO CONVEY NFHR FLOWS.

BERVS/ DI KES - -
BERVS/ DI KES COULD POTENTI ALLY BE USED TO DI RECT EXI STING Rl VER FLOW AND RUN- ON FROM THE EXI STI NG RI VERBED TO

AN ALTERNATE CHANNEL. THE NORTH FORK HOLSTON RI VER VALLEY TOPOGRAPHY | S, HONEVER, CHARACTERI ZED BY
STEEP SLOPES W TH ALTERNATE CHANNELS NOT AVAI LABLE W THOUT SUBSTANTI AL EARTH MOVI NG | N THE EVENT EARTH



MOVI NG WAS SUCCESSFUL, DI KES/ BERVS WOULD NOT ELI M NATE RECHARCGE OF THE EXI STI NG Rl VERBED W THOUT ENG NEERED
MEASURES SUCH AS CUTOFF WALLS. THE PRESENCE OF BEDROCK AT THE RI VER GRADE PRECLUDES USE OF THESE MEASURES.
SURFACE WATER WOULD THUS BE GENERATED | N THE PRESENT Rl VER BED, RENDERI NG THE TECHNOLOGY | NAPPLI CABLE FOR
PERFORVANCE CF | TS | NTENDED FUNCTI ON FCR NFHR DI VERSI ON.

FLOODWALLS/ LEVEES - -

FLOODWALLS/ LEVEES ARE POTENTI ALLY APPLI CABLE TO NFHR R VER DI VERSI ON | N SUPPORT OF RECHANNELI NG OF RI VER
FLON HONEVER, AS IS THE CASE W TH DOMPI PES/ CHUTES, DI RECT RECHARCE OF THE PRESENT RI VERBED FROM GROUND
WATER WOULD PRECLUDE THE AFFECTI VENESS OF FLOODWALLS/ LEVEES, WH CH WOULD CONTAIN THE Rl VER FLOW ABOVE THE
PRESENT RI VERBED GRADE. USE OF SHEET PILE CUTOFF WALLS, OR OTHER ENG NEERED MEASURES | S TECHNI CALLY

I NFEASI BLE DUE TO THE PRESENCE OF BEDROCK AT R VER GRADE PLUS THE 80 M LE LENGTH OF RI VER CONSIDERED. TH' S
SURFACE WATER WOULD STILL FLOWI N THE PRESENT RI VERBED. FLOODWALLS/ LEVEES ARE THUS TECHNI CALLY | NAPPLI CABLE
TO THE NFHR DI VERSI ON.

SEDI MENT REMOVAL

REMOVAL OF SEDI MENTS FORM NATURAL WATER BCDI ES AND MAN- MADE | NPOUNDMENTS |'S AN ESTABLI SHED PROCEDURE USI NG
READI LY AVAI LABLE EQUI PVMENT. AS | NDI CATED PREVI QUSLY IN TH S RCD, MERCURY, THE CONTAM NANT COF CONCERN AT
SALTVI LLE, HAS M GRATED OFFSI TE | NTO THE NFHR, AND | S CONCENTRATED | N R VER SEDI MENTS THAT ARE THE PRI MARY
SQURCE OF HG FCR BI OTA UPTAKE. THE RA PRESENTED DATA THAT SUPPORT THE HYPOTHESI S THAT 0.5 PPM OR LESS HG I N
SEDI MENTS MAY LI KELY LEAD TO LESS THAN 1 PPM HG FI SH Tl SSUE LEVELS;, THE 1 PPM LEVEL WLL BE ADEQUATE TO
SAFEGUARD HUVAN HEALTH.  ADDI TI ONAL DATA PRESENTED IN THE RA | NDI CATED THAT SEDI MENTS EXCEED 0.5 PPM HG AT
ALL SAMPLI NG LOCATI ONS I N THE NFHR DOMSTREAM OF THE POND 5 QUTFALL; TH' S SPANS A DI STANCE CF AT LEAST 80

R VER M LES. SEDI MENT REMOVAL IS THUS A METHOD OF DI RECTLY CONTRCLLI NG THE CONTAM NATED SEDI MENT CURRENTLY
I N EXI STENCE COFFSI TE.

DEPENDI NG ON THE PHYSI CAL NATURE OF THE SEDI MENT, THE DEPTH OF OVERLYI NG WATER, AND THE FLOW RATE CF STREAMS
AND RI VERS, THE FOLLOWN NG REMOVAL TECHNI QUES MAY BE APPLI CABLE:

- MECHANI CAL SEDI MENT REMOVAL
- HYDRAULI C SEDI MENT REMOVAL
- PNEUVATI C SEDI MENT REMOVAL.

THE NFHR CONSTRAI NTS AND SALTVI LLE FS CONSTRAI NTS WERE | DENTI FI ED, AND THE TECHNCLOG ES WERE SCREENED, BASED
ON TECHNI CAL FEASI BI LI TY. MECHANI CAL SEDI MENT REMOVAL | S A VI ABLE REMEDI AL TECHNOLOGY FOR SUPPORT OF THI S
GENERAL RESPONSE ACTI ON AND | S USED | N REMEDI AL ALTERNATI VES FORMULATI ON. HYDRAULI C AND PNEUVATI C SEDI MENT
REMOVAL TECHNOLOG ES HAVE BEEN SCREENED FROM FURTHER CONSI DERATI ON DUE TO NFHR SPECI FI C ~ CONSTRAI NTS.

REMEDI AL ALTERNATI VES WERE DEVELCPED TO DEAL W TH THE SI TE BY COVBI NI NG THOSE REMEDI AL TECHNOLOG ES,
DI SCUSSED PREVI OQUSLY, | NTO MORE SPECI FI C REMEDI AL ALTERNATI VES. REMEDI AL ALTERNATI VES FORMULATED ARE

LISTED I N TABLE 4. THE REMEDI AL ALTERNATI VES WERE THEN SCREENED ON THE BASI S OF | MPLEMENTABI LI TY, COST, AND
EFFECTI VENESS. THE SCREENI NG RESULTS ARE SUMVARI ZED | N TABLES 4.1 AND 4.2. NMECHANI CAL SEDI MENT ~ REMOVAL,
ALTERNATI VES W TH WASTE WATER TREATMENT BY CHEM CAL REDUCTI ON, AND COVBI NATI ONS OF MANAGEMENT OF M GRATI ON
AND SOURCE CONTROL REMEDI AL ALTERNATI VES COVPONENTS ( OTHER THAN NO ACTI ON) WERE SCREENED FROM  FURTHER
CONSI DERATI ON ( FOR FURTHER DETAIL ON THI S SCREENI NG REFER TO THE SALTVILLE FS, CHAPTER 4, PAGES 4-17 TO
4-30.).

C. REMEDI AL ALTERNATI VES CONSI DERED | N DETAI L

THERE ARE OBJECTI VES OF ANY REMEDI AL ACTI ON(S) TO BE UNDERTAKEN AT THE SALTVILLE SITE. THE REMEDI AL ACTI ON
(S) MUST BE CONSI STENT WTH THE NCP AND COMPLY W TH SARA.  SUBPART F OF THE NCP ( SECTI ON 300. 68) STATES THAT
REMEDI AL ACTI ON(S) MUST CONTRI BUTE TO AN EFFECTI VE APPRCACH VWHI CH WLL M NIM ZE ANDY OR M Tl GATE THE THREATS
TO PUBLI C HEALTH, WELFARE, AND THE ENVI RONMVENT. UNDER SARA THERE ARE NEW REQUI REMENTS TO BE CONSI DERED | N
ADDI TI ON TO THE REQUI REMENTS OF CERCLA FOR SELECTI NG THE MOST  APPROPRI ATE REMEDI AL ACTI ON FCR

| MPLEMENTATI ON.

THE MAJOR NEW PROVI SI ONS ADDED TO THE LAW I NCLUDE A STRONG PREFERENCE FOR PERVANENT SCLUTI ONS AND A
REQUI REMENT THAT ALL ONSI TE REMEDI AL ACTI ONS ATTAI N LEGALLY APPLI CABLE CR RELEVANT AND APPRCPRI ATE  FEDERAL
AND STATE STANDARDS, REQUI REMENTS ( ARARS) .

I N ADDRESSI NG PERVANENCE AND LONG TERM EFFECTI VENESS OF REMEDI AL ACTI ONS EPA MUST CONSI DER THE FOLLOW NG



- LONG TERM UNCERTAI NTI ES COF LAND DI SPCSAL,;

- GOALS AND REQUI REMENTS OF THE RESOURCE CONSERVATI ON AND RECOVERY ACT (RCRA);
- REDUCTION OF MOBILITY, TOXIATY, OR VOLUVE

- SHORT AND LONG TERM POTENTI AL FOR ADVERSE HUVAN HEALTH EFFECTS,

- LONG TERM NAI NTENANCE COSTS AND REPLACEMENT COSTS;

- POTENTI AL THREAT TO HUVAN HEALTH AND THE ENVI RONMENT FROM THE

EXCAVATI ON,  TRANSPORTATI ON, AND REDI SPOSAL, CR CONTAM NANT OF HAZARDQUS SUBSTANCES OR POLLUTANTS COR
CONTAM NANTS.

SARA ESTABLI SHES A PREFERENCE FOR REMEDI AL ACTI ONS THAT UTI LI ZE TREATMENT TO PERVANENTLY AND SI GNI FI CANTLY
REDUCE THE VOLUME, TOXICITY, OR MOBILITY OF HAZARDOUS SUBSTANCES. CFFSI TE TRANSPORT AND DI SPOSAL W THOUT
TREATMENT | S THE LEAST PREFERRED OPTI ON WHERE PRACTI CABLE TREATMENT TECHNOLOG ES ARE AVAI LABLE.

FOR THE PURPCSES OF TH S ROD, FOUR ALTERNATI VES | NCORPCRATI NG THETECHNOLOG ES CONSI DERED | N DETAI L VWERE
EVALUATED FCR REMEDI AL ACTI ON.  THESE FOUR ALTERNATI VES ARE AS FOLLOWS:

1) NO ACTI ON
2)  UPGRADE RUNON CONTROLS W TH DI TCHES/ BERVS/ DOANCHUTES
3) UPGRADE RUNON CONTROLS W TH Di TCHES/ BERVS/ DOWNCHUTES AND TREAT
POND 5 OUTFALL USI NG El THER SULFI DE PRECI PI TATI ON TECHNI QUES
CR CARBON ADSCRPTI ON, AND | NSTALL GROUND WATER MONI TORI NG SYSTEMS.
4)  UPGRADE RUNON CONTROLS W TH DI TCHES/ BERVS/ DOWNCHUTES, CAP
PONDS W TH SYNTHETI C MEVBRANE LI NER, | NSTALL GROUND WATER
MONI TORI NG SYSTEM AND TREAT OUTFALL USI NG EI THER SULFI DE
PRECI PI TATI ON TECHNI QUES CR CARBON ADSCRPTI ON

ALTERNATI VE 1: NO ACTI ON

THE NO ACTI ON ALTERNATI VE | S DESCRI BED AND ANALYZED W TH N FOR COWPARI SON PURPOSES W TH ALL OTHER

ALTERNATI VES AS REQUI RED BY THE NCP. AS ITS NAME | MPLI ES, THE NO ACTI ON ALTERNATI VE | NVOLVES LEAVI NG THE SI TE
AS | T CURRENTLY EXI STS WTH NO ADDI TI ONAL CONSTRUCTI ON- TYPE WORK TO BE PERFORMED W THI N OR QUTSI DE THE SI TE.
HONEVER, THE NO ACTI ON ALTERNATI VE CONSI DERED I N TH' S DOCUMENT DCES | NCLUDE THE CONTI NUATION  (BEYOND APRI L
1988) OF ALL CURRENTLY | MPLEMENTED REMEDI AL MEASURES SPECI FI ED I N THE "SPECI AL ORDER .

AT PRESENT, THE SALTVILLE SI TE AND THE NFHR ( OFFSI TE AREA) HAVE UNDERGONE THREE REMEDI AL MEASURES, AS
PERFORMED BY CLI N CORPORATI ON. ALL OF THESE ACTI VI TI ES HAVE BEEN TAKEN PURSUANT TO THE " SPECI AL CRDER'

| SSUED BY THE COWONVEALTH OF VIRGA NIA.  SPECI FI CALLY, THE VA. SWCB | SSUED TH S SPECI AL ORDER ( DATED AUGUST
1982) TO COLI N CORPORATI ON CONCERNI NG THE MERCURY CONTAM NATI ON PROBLEM  THE ORDER ( EFFECTI VE =~ NOVEMBER 10,
1982 BUT WH CH PRESENTLY TERM NATES ON APRIL 26, 1988) CONTAI NED THE FOLLOWN NG REMEDI AL ACTI ON PROVI SI ONS
(NOTED BY BULLETS IN THE TEXT) WH CH RELATE TO THE CURRENT NO ACTI ON ALTERNATI VE:

- OLIN SHALL UNDERTAKE AND COVPLETE THE DI VERSI ON OF SURFACE WATER
RUNCFF FROM THE WESTERN PORTI ON OF MUCK POND 5 BY NO LATER THAN
MARCH 31, 1983 (THE "D VERSI ON PRQJECT").

A SURFACE WATER RUNON DI VERSI ON CHANNEL HAS BEEN EMPLOYED W TH SOVE SUCCESS SI NCE APRIL 1983 AT WASTE POND 5.
THE CHANNEL, WHI CH RECElI VES STORM WATER RUNOFF FROM A PCRTI ON (104 ACRES, 75 PERCENT COF TOTAL DRAI NAGE AREA)
OF THE STEEPLY SLCPED AND HEAVI LY WOODED 139 ACRE- TOTAL DRAI NAGE AREA WATERSHED NORTH OF WASTE POND 5, WAS
CONSTRUCTED ON A CLAY-FILL BED AND LI NED WTH AN ERCSI ON RESI STANT SYNTHETIC LINER I N LI EU OF STONE RI P- RAP.
THE EXI STI NG CHANNEL WAS NOT CONSTRUCTED TO COLLECT SURFACE WATER RUNOFF FROM THE EASTERN END OF THE POND.
AS SUCH, ONLY APPROXI MATELY 55 M LLI ON GALLONS/ YEAR OF THE TOTAL 70 M LLI ON GALLONS/ YEAR OF SURFACE WATER
THAT WOULD DRAIN ONTO THE SI TE | S CONVEYED THROUGH THE EXI STI NG CHANNEL STRUCTURE. THE RENMAI NI NG

APPROXI MATELY 15 M LLI ON GALLONS/ YEAR CONTI NUES TO DRAI N ONTO THE SLUDGE BLANKET W THI N WASTE POND 5 FROM
CULVERT A (NOT | NCLUDI NG THE EASTERN AREA EQUAL TO 51 ACRES OF DRAI NAGE AREA), SEE Fl GURE 4.

ADDI TI ONALLY, A SECTION CF THE EXI STI NG DI VERSI ON SYSTEM WAS RCOUTED DI RECTLY OVER A PORTI ON OF THE SLUDCGE
BLANKET ALONG THE NORTHWESTERN CORNER OF THE POND. ON 14 FEBRUARY 1984, THAT SECTI ON OF THE CHANNEL FAI LED
DUE TO SLUDGE SETTLEMENT BELOW THE CLAY BED. THE CHANNEL WAS REPAIRED ON 17 JULY 1984. IN APRIL 1987, THE
Dl VERSI ON DI TCH FAI LED | N SEVERAL AREAS. EPA | S ORGANI ZI NG A SAWVPLI NG EFFCRT TO DETERM NE THE  EXTENT CF
CONTAM NATI ON BY TH S RELEASE.

AS AN ADDI TI ONAL PART OF THE SURFACE WATER DI VERSI ON SYSTEM CONSTRUCTED AT POND 5 | N 1983, A 5 FOOT W DE,



TWO- STAGE CHUTE WAS CONSTRUCTED AT THE SOUTHWEST CORNER OF THE POND TO CONVEY DI VERTED WATER TO THE NFHR
THE TWO STAGES ALLOW FOR WATER DROPS OF APPROXI MATELY 40 AND 30 FEET. THE TWD STAGES ARE SEPARATED BY A
STILLI NG BASIN AND 5 FOOT |.D. CONCRETE CULVERT WH CH CONDUCTS FLOW UNDER THE EXI STI NG ACCESS ROAD. THE
CHUTE WAS CONSTRUCTED W TH STRUCTURALLY STABLE GROUTED GABI ONS WHI CH WERE THEN PAVED OVER W TH 3 | NCHES CF
CONCRETE TO PROTECT AGAI NST THE EROCSI ON FORCES OF H GH VELOCI TY WATER FLOW

- COLIN SHALL UNDERTAKE AND COWPLETE THE REMOVAL OF MERCURY
CONTAM NATED SEDI MENTS FROM THE SUBAQUEQUS BED CF THE NORTHERN
BANK COF THAT PORTI ON OF THE Rl VER DOMSTREAM FROM THE ROUJTE 634
BRIDGE TO A PO NT 1,000 FEET DOAMNSTREAM BY NOT LATER THAN DECEMBER
31, 1982, AND SHALL COWPLETE THE SI TE CAPPI NG AND CLOSURE OF THE
SO L DI SPCSAL AREA BY MAY 31, 1983 (THE "R VER PROJECT"). A
1- YEAR EXTENSI ON WAS PROVI DED | F NECESSARY APPROVALS AND PERM TS
WERE DI FFI CULT TO CBTAI N.

THE SEDI MENT REMOVAL ACTI ON UNDERTAKEN BY OLI N CORPCRATI ON WAS COVPLETED BY JANUARY 25, 1983. | N ORDER TO
PERFORM THI S ACTIVI TY, THE NFHR WAS TEMPCRARI LY DI VERTED THROUGH THE USE OF TWD SANDBAG COFFERDAMS AND A

DI VERSI ON FLUVE LOCATED I N THE RI VERBED. TH S ENABLED EXCAVATI ON, W TH STANDARD EARTHMOVI NG EQUI PMENT, UNDER
DRY CONDI TI ONS. APPROXI MATELY 1, 300 FEET COF THE R VERBED DOWNSTREAM OF THE ROUTE 634 BRI DGE WAS | SOLATED. AN
ESTI MATED 7, 000 CUBI C YARDS OF ALLUVI AL MERCURY- CONTAM NATED MATERI AL WAS REMOVED. A LAYER OF SHOTCRETE WAS
APPLI ED TO SEAL CRACKS AND CREVI CES | F ALL CONTAM NATED MATERI AL WAS UNABLE TO BE REMOVED.

THE WORK AREA WAS RESTCORED TO I TS ORI G NAL CONTCQUR AND GRADE USI NG CRUSHED STONE. MATERI AL TAKEN FROM THE
EXCAVATI ON WAS MECHANI CALLY "TREATED' TO REMOVE METALLI C MERCURY. PROCESSED MATERI AL WAS DEPOSI TED ON THE
OLD PLANT SITE. A CLAY CAP WAS | NSTALLED OVER THE CLD PLANT SI TE AND TOPSO L AND GRASS SEEDI NG WAS ADDED
ALONG WTH A STORM WATER DI VERSI ON SYSTEM TO PROTECT THE CAPPED AREA.

ANOTHER PRQJECT OLI N PERFORMED DURI NG THE SUMVER OF 1982 CONSI STED CF THE R P- RAPPING OF A PORTION OF THE
RI VER BANK ADJACENT TO WASTE POND 5. TH S EFFORT WAS CONDUCTED I N CRDER TO HELP STABI LI ZE THE POND 5 DI KE
WALL SI NCE EXTENSI VE ERCSI ON WAS JECPARDI ZI NG THE | NTEGRI TY OF POND 5.

- CGLIN SHALL COMVENCE A PROGRAM COF SAMPLI NG OF THE MERCURY
CONCENTRATI ONS | N BOTH THE WATER COLUW COF THE RI VER AND FI SH
THEREI N AND SHALL MAI NTAIN A SAVPLI NG PROGRAM FOR A PERICD CF 5
YEARS. SAMPLI NG SHALL COMMVENCE UPON COVPLETI ON OF CONSTRUCTI ON OF
El THER THE "Dl VERSI ON PROJECT" OR THE "R VER PRQJECT", WH CHEVER
OCCURS FI RST.

THE LAST COVPONENT OF THE PRCPOSED NO ACTI ON ALTERNATI VE | NVOLVES THE CURRENT SAMPLI NG PROGRAM VH CH REQUI RES
THE FOLLOWN NG ACTI VI TI ES TO BE PERFORMVED BY OLI N:

1. FISH-- A MN MM O ONE SAMPLE COLLECTI OV YEAR FOR 5 YEARS

(BEG NNING | N THE SUMMER COF 1983) W TH FI SH COLLECTI ON AT EACH OF THE
FOLLON NG RIVER M LES: 98, 77, 72, 59, 36, AND 8.0. AT LEAST 15

SUNFI SH, 12-20 CM I N LENGTH, AND 15 NORTHERN HOGSUCKERS, 23-32 CMIN
LENGTH, ARE TO BE COLLECTED AT EACH SAMPLING SITE. EACH FI SH SHALL BE
ANALYZED | NDI VI DUALLY FOR TOTAL MERCURY I N EDI BLE MUSCLE USI NG THE EPA
PROCEDURE. TWENTY PERCENT OF ALL SAMPLES WLL BE SPLIT WTH TVA FOR
ANALYSI S.  FI SH COLLECTI ON WLL BE MADE BY SOVE METHOD OTHER THAN W TH
ROTENONE.

2. POND 5 QUTFALL -- DAILY FLOW MEASUREMENTS AND SAMPLES CF THE QUTFALL
WLL BE COLLECTED DAILY (5 DAYS EACH WEEK) AND ANALYZED FOR MERCURY

USI NG THE EPA COLD VAPOR PROCEDURE. THE QUTFALL WLL BE SAMPLED AND
ANALYZED ONCE EACH WEEK FOR TDS. TEN PERCENT CF THE MERCURY SAMPLES
WLL BE SPLIT WTH TVA

3. INSTREAM -- A M NI MUM CF THREE | NSTREAM SAMPLI NG STUDI ES ARE TO BE
PERFORVED, WH CH WLL | NVOLVE MEASUREMENTS OF TOTAL MERCURY | N WATER
USI NG THE GOLD FI LM ANALYZER, SIM LAR I N NATURE TO THE RECENT STUDI ES
PERFORVED BY QLI N, TO DEMONSTRATE MERCURY CONCENTRATIONS IN THE RI VER
WATER THE PORTION OF THE RI VER TO BE SAMPLED WOULD EXTEND FROM THE
ROUTE 634 BRI DGE TO A PO NT BELOW THE QUTFALL OF POND 5, TO | NCLUDE THE



END OF THE CONCRETE PAD ON THE RI VER BOTTOM  EACH SAVPLI NG STUDY IS TO
BE PERFORMVED EVERY 2 WEEKS FOR A PERICD OF 6 MONTHS, MARCH THROUGH
AUGUST, | NCLUSIVE. THE 2-WEEK | NTERVAL NEED NOT BE PRECI SE PROVI DED
THAT SUFFI G ENT SAMPLI NG AT H GH FLOW 1S OBTAI NED. THESE THREE STUDI ES
ARE TO BE PERFORMED DURI NG THE FI RST 12 MONTH PERI OD FOLLON NG THE
COVPLETI ON OF THE | N-RI VER PRQJECT, DURI NG THE THI RD 12 MONTH PER CD,
AND DURI NG THE FI FTH 12- MONTH PERI GD.  ADDI TI ONALLY, BI OTA, BOTH ALGAE
AND | NVERTEBRATES, ARE TO BE ANALYZED FOR TOTAL MERCURY AT THE BEG NNI NG
OF THE FI FTH 12- MONTH PERI CD OF STUDY.

4. RAI NFALL DATA -- RAINFALL DATA SHALL BE PROVI DED W TH ALL SAMPLI NG
DATA. TH'S SHOULD | NCLUDE RAI NFALL, BEFORE, DURI NG AND AFTER THE ACTUAL
SAMPLI NG DAY.

5. SEDI MENT -- SEDI MENT SAMPLES WLL BE COLLECTED ANNUALLY FCOR 5 YEARS
AT RIVER M LES 98, 77, 72, 59, 36, AND 8.0. THREE CORE SAMPLES SHOULD
BE COLLECTED ACROSS THE RI VER AT EACH STATION, AND THE TOP I NCH OF THE
THREE CORES COVPCSI TE AND ANALYZED FOR TOTAL MERCURY. SAMPLES SHOULD BE
COLLECTED DURI NG LOW FLOW PERI ODS.  ALL SAMPLES WLL BE SPLIT WTH TVA.

SAMPLI NG RESULTS ARE SUBJECT TO THE FOLLON NG SAMPLE ANALYSI S REQUI REMENTS.
1. FISH - FI SH DATA WLL BE EVALUATED FOLLOWN NG EACH ANNUAL COLLECTI ON.

2. POND 5 - MERCURY AND HYDROLOG CAL DATA WLL BE EVALUATED SEM ANNUALLY
UNTI L A DECI SI ON CAN BE MADE REGARDI NG THE EFFECTI VENESS OF THE
DI VERSI ON DI TCH.

3. | NSTREAM - | NSTREAM STUDI ES W LL BE EVALUATED FOLLOWN NG EACH OF THE THREE STUDI ES.
4. SEDI MENT - DATA EVALUATI ON FOLLOW NG EACH SAMPLE COLLECTI ON.

I N SUMVARY, THE ABOVE | MPLEMENTED REMEDI AL MEASURES ARE THOSE ACTI ONS TAKEN TO DATE AND VWHI CH ARE PRCOPCSED TO
BE CONTI NUED UNDER THE NO ACTI ON ALTERNATIVE. | N ADDI TI ON, THE CONTI NUED MAI NTENANCE OF ALL EXI STI NG

REMEDI AL ENG NEERED STRUCTURES (E. G, R P-RAP RI VERBANK STABI LI ZATI ON, RUNON DI VERSI ON, DI TCH DOMCHUTE, CAP
ON COLD CHLOR- ALKALI PLANT SITE, PLANT SI TE RUNON DI VERSI ON), PLUS ALL ENG NEERED STRUCTURES WHOSE FAI LURE
WOULD RESULT | N | NCREASED M GRATI ON TRANSPORT OF MERCURY TO THE ENVI RONMVENT, ARE | NCLUDED AS COVPONENTS OF
THE NO ACTI ON ALTERNATI VE I N TH S DOCUMENT.

PERFORVANCE. THE PERFORVANCE OF THI S ALTERNATI VE TO EFFECTI VELY DI SCONTI NUE THE RELEASE ANDY OR M GRATI ON OF
MERCURY CONTAM NATI ON FROM THE SALTVILLE SITE | S AT BEST QUESTI ONABLE BECAUSE CURRENT ANALYTI CAL RESULTS
CONTI NUE TO DEMONSTRATE THE M GRATI ON OF MERCURY WASTES FROM THE SALTVI LLE SITE | NTO THE NFHR SEDI MENTS AND
Bl OTA.

RELI ABI LI TY. BASED ON THE ANALYTI CAL RESULTS SUMVARI ZED I N THE RA, THE NO ACTI ON ALTERNATI VE SHOAS NO
DEMONSTRATED RELI ABI LI TY TO EFFECTI VELY M NIM ZE OR | MMOBI LI ZE THE MERCURY- CONTAM NATED NMATERI ALS.

| MPLEMENTABI LI TY. | MPLEMENTABI LI TY OF THE NO ACTI ON ALTERNATI VE IS NOT APPLI CABLE TO THE SALTVI LLE SITE
BECAUSE NO ADDI TI ONAL REMVEDI AL MEASURES ARE TO BE | MPLEMENTED.

SAFETY. SAFETY CONCERNS DURI NG THE | MPLEMENTATI ON OF THE NO ACTI ON ALTERNATI VE ARE NO GREATER THAN THE
PRESENT SAFETY THREATS TO THE SALTVI LLE COMMUNI TY, NEARBY COVMUNI TI ES AND THE ENVI RONMENT.  THAT IS, THERE
WLL BE NO ELEVATED RI SK AS A RESULT OF EXCAVATI ON ANDY OR CONSTRUCTI ON CPERATI ONS; HOANEVER, THE POTENTI AL FOR
EXPOSURE AS A RESULT OF NO ACTI ON HAS NOT BEEN REDUCED | MVEDI ATELY.

THE NO ACTI ON ALTERNATI VE DCES NOT LIM T OR PRECLUDE EXPCSURE TO MERCURY VI A THE SI GNI FI CANT EXPOSURE RCUTES

I DENTI FIED I N THE RA. RECENT SAMPLI NG DATA (1985) | NDI CATE THAT SI TE CONDI TI ONS REMAIN MJCH THE SAME | N
REGARDS TO THE CONTAM NANT LEVELS DETECTED I N THE SEDI MENTS OF THE NFHR AND DI SCHARGE WATER FROM WASTE POND
5. THE CONCENTRATI ON COF MERCURY | N THE EDI BLE PORTI ON OF FI SH TI SSUE REVAINS ON THE AVERAGE ABOVE 1 PPM
THE AREA OF THE NFHR BELOW THE SALTVI LLE SITE IS STILL BEI NG USED BY LOCAL RESI DENTS FOR RECREATI ONAL
ACTIVITIES SUCH AS FI SHI NG SUGGESTI NG THAT EXPOSURE TO MERCURY IS OCCURRING AS CONCLUDED IN THE RA, THE
I NGESTI ON OF FI SH CAUGHT FROM THE NFHR COULD LEAD TO H GH MERCURY EXPOSURES AND PRESENT A SI GNI FI CANT RI SK TO
PUBLI C HEALTH  THE NO ACTI ON ALTERNATI VE WOULD NOT PREVENT CONTI NUED HUVAN EXPOSURE TO H GH CONCENTRATI ONS



OF MERCURY VI A THE | NGESTI ON OF CONTAM NATED FI SH.  THE NO ACTI ON ALTERNATI VE | S UNACCEPTABLE I N TERMS CF
I MPROVI NG AND PROTECTI NG THE PUBLI C HEALTH OF PERSONS RESI DI NG ARCUND THE SALTVI LLE SI TE.

THE NO ACTI ON ALTERNATI VE | NCLUDES THE CONTI NUATI ON OF THE EXI STI NG FI SHI NG BAN AND SEDI MENT AND FI SH SAMPLE
ANALYSI S. TH S ALTERNATI VE REPRESENTS THE CURRENT CONDI TI ONS AT THE SALTVILLE SITE. UNDER THE NO  ACTI ON
ALTERNATI VE THE WASTE POND 5 DI SCHARGE |'S FLON NG AT A RATE OR 0.05 CFS W TH AN AVERAGE MERCURY CONCENTRATI ON
OF 39 PPB AND A PEAK CF 120 PPB. THE AVERACE DAILY FLUX OF MERCURY INTO THE RIVER | S 10 G DAY. CONSEQUENTLY,
THE CURRENT DI SCHARGE MERCURY CONCENTRATI ONS ARE NOT SUI TABLE FOR Al DI NG I N THE DEPURATI ON OF MERCURY FROM
AQUATI C ORGANI SM5 | N THE NORTH FORK OF THE HOLSTON RI VER

THE FI SH NG BAN MAY HELP LIM T HUVAN EXPOSURE TO CONTAM NATED FI SH, BUT THI S ACTI ON DI M NI SHES THE

RECREATI ONAL VALUE OF THE RI VER AND REQUI RES CONSTANT ENFORCEMENT BY STATE FI SHERI ES PERSONNEL. MCORE

| MPORTANTLY, COWPLETE COWPLI ANCE CF THE FI SHI NG BAN CAN NOT BE ASSUMED, SUGGESTI NG THAT PERSONS ARE BEI NG
EXPCSED TO Sl GNI FI CANT LEVELS OF MERCURY. UNDER THE NO ACTI ON SCENARI O CONDI TIONS W LL RESULT I N MERCURY

FI SH TI SSUE LEVELS GREATER THAN 1 PPM AND WLL CONTI NUE TO ADVERSELY | MPACT THE | NTEGRI TY OF THE AQUATI C
ECOSYSTEM ( DECREASE | N SPECI ES DI VERSI TY AND VI TALITY). THE INTEGRI TY OF THE AQUATI C ENVI RONVENT OF THE NFHR
|'S DEPENDENT ON SEDI MENT AND SURFACE WATER MERCURY CONCENTRATI ONS BEI NG MAI NTAI NED BELOW THE AFOREMENTI ONED
CRI TERI ON.

THEREFORE, THE NO ACTI ON ALTERNATI VE | S NOT EFFECTI VE | N PROTECTI NG THE ENVI RONMENT. THE FS ESTI MATES THAT
TH' S ALTERNATI VE WOULD NOT HAVE A TOTAL CAPI TAL COST. HOWMEVER ANNUAL O8M COSTS WOULD BE $39, 254 WTH A
TOTAL PRESENT WORTH COST OF $370, 044.

ALTERNATI VE 2: UPGRADE RUNON CONTRCOLS W TH DI TCHES/ BERVS/ DOMCHUTES

UPGRADI NG SURFACE WATER RUNON CONTRCLS FCR WASTE POND 5 AT SALTVILLE |'S A VERY | MPORTANT REMEDI AL ALTERNATI VE
COMPONENT, AND POSS| BLE REMEDI AL ALTERNATI VE ALONE, BECAUSE OF | TS ABI LI TY TO REDUCE THE QUANTI TY OF OFFSI TE
RAI NFALL ( SURFACE WATER RUNOFF/ RUNON) FROM ENTERI NG THE POND AND SUBSEQUENTLY | NFI LTRATI NG | NTO THE SLUDGE
MATER AL. THE APPROACH TO RUNON CONTROLS, BRI EFLY FORMULATED | N SECTION 4 OF THE FS AND DESCRI BED | N FURTHER
DETAI L BELOW | S EXPECTED TO BE COMPLETELY EFFECTIVE I N ELI M NATI NG RUNON FOR THE 25- YEAR STORM | N

ADDI TION, THE USE OF SUPPLEMENTAL CHANNEL FREEBOARD AND DESI GN USI NG OONSERVATI VE RUNCFF ESTI MATES W LL
PROBABLY ALLOW FOR REASONABLE PROTECTI ON AGAI NST STORMS OF LONGER RECURRENCE | NTERVALS (1. E., 50- YEAR AND
100- YEAR STORVE) .

AS DI SCUSSED EARLI ER THE RUNON CONTRCL ALTERNATI VE |'S DESI GNED PRI MARI LY TO | NTERCEPT RUNCFF FROM THE
APPROXI MATE 35 ACRE AREA A NORTH OF POND 5 AND THE 51 ACRE AREA EAST/ NORTHEAST OF THE POND. FI GURE 4.1,
PRESENTED EARLI ER, SHOAS THESE AREAS AND THE APPROXI MATE LOCATI ON OF THE NEW RUNON CONTROLS PROPOSED UNDER
TH S ALTERNATI VE.

A DESCRI PTI ON OF THE RUNON CONTROL ROUTI NG AND CONSTRUCTI ON CAN BE FOUND I N THE FS ON PAGES 5-7 TO 5-11.
FIGURE 4 IS A CONCEPTI ONAL DESI GN OF THE SURFACE WATER RUNON CONTRCL SYSTEM

PERFORMANCE - -

THE ABOVE DESCRI BED RUNON CONTROL SYSTEM DESI GN | S EXPECTED TO BE 100 PERCENT EFFECTI VE | N REDUCI NG RUNON TO
POND 5 FROM THE 25- YEAR STORM A LIM TED AMOUNT OF RUNON (LESS THAN 1 PERCENT OF THE TOTAL) MAY RESULT FROM
THE AREA BETWEEN THE PROPOSED CCOLLECTI ON SYSTEM ALI GNVENT AND THE EDGE OF THE POND.  NO KNOMN S| TE TOPOGRAPHY
OR GEOLOGE C PRCBLEMS APPEAR TO BE A MAJCR FACTOR | N THE EFFECTI VENESS OF TH S SYSTEM

THE USEFUL LI FE OF TH S SYSTEM W TH ADEQUATE MAI NTENANCE, | S EXPECTED TO BE 30 YEARS CR LONGER THE

DRAI NAGE CHANNEL W LL HAVE A LONGER LIFE (50 TO 100 YEARS) W TH PROPER MAI NTENANCE. THE CRI Tl CAL SYSTEM
ELEMENTS | NCLUDE THE 30-1 NCH CONDUI T AND THE GABI ON OR CONCRETE CHUTE WH CH MAY ERCDE DUE TO ABRASI ON CR ACI D
PRECI PI TATI ON ACTI ON. NEI THER OF THESE ELEMENTS W LL NECESSARI LY REQUI RE REPLACEMENT AFTER 30 YEARS.

HOMNEVER, SOME SLI GHT REDUCTI ON | N SYSTEM EFFECTI VENESS MAY RESULT.

RELI ABILITY --

THE RELIABILITY OF TH'S SYSTEM | S JUDGED TO BE H GH BASED ON THE FOLLOWN NG FACTORS: (1) USE OF SI MPLE

PRI NCI PLES AND GRAVI TY FLOW ENSURES NORVAL CPERATI ON MOST OF THE TIME; (2) M N MAL MAI NTENANCE REQUI REMENTS;
(3) FEW TECHNI CAL UNCERTAI NTI ES |'S UNDERLYI NG DESI G\, (4) DESI GN FOR 25- YEAR RECURRENCE | NTERVAL.

THE PROBABI LI TY OF THE 25- YEAR DESI GN STORM BEI NG EXCEEDED DURI NG ANY G VEN YEAR IS 1 IN 25. HOAEVER, TH' S
EXCEEDANCE W LL NOT LI KELY RESULT I N FAI LURE OF THE SYSTEM DUE TO SAFETY FACTORS EMPLOYED | N THE  DESI G\



IT IS IN FACT LI KELY THAT THE SUGCESTED DESI GN WLL HANDLE THE 100- YEAR STORM W THOUT SI GNI FI CANT FAI LURE.
THUS, THE LI KELI HOOD OF FAI LURE MAY BE MORE ACCURATELY STATED AS 1 I N 100.

| MPLEMENTABI LI TY - -

BASED UPON THE PROPCSED RUNON CONTRCL ALI GNMVENT, WH CH DCES NOT TRAVERSE THE POND SLUDGE, THE SI TE CONDI TI ONS
DO NOI' APPEAR TO HAVE ANY SERI QUS | MPEDI MENTS TO THE CONSTRUCTIBILITY OF TH S ALTERNATIVE. IN  GENERAL THE
EXCAVATI ON AND CONSTRUCTI ON OF THE RUNON CONTROL SYSTEM DESCRI BED ABOVE | S FAIRLY ROJUTINE. THE MOST

COWVPLI CATED ELEMENT FROM THE STANDPO NT OF CONSTRUCTABI LI TY WLL PROBABLY BE THE GROUTED GABION  CHUTE. THE
STEEPNESS ON THE SLCPE, 1:2, MAY SLOW EXCAVATI ON HAULI NG AND PLACEMENT OF THE CHUTE. I N ADDI TI ON, THE GRADE
STEEPNESS MAY REQUI RE SPECI AL MEANS FOR PLACI NG THE CONCRETE GROUTI NG

IT 1S ESTI MATED THAT | MPLEMENTATI ON OF TH S ALTERNATI VE WOULD BE RELATI VELY RAPI D COVMPARED W TH OTHERS BEI NG
CONSI DERED. TOTAL | MPLEMENTATI ON TI ME IS ESTI MATED TO BE LESS THAN 6 MONTHS | NCLUDING (1) 2 MONTHS FOR

FI NAL DESI GN AND Bl DDI NG SPECI FI CATI ONS DEVELOPMENT; (2) 2 MONTHS FOR PLAN APPROVALS AND CONTRACT

MOBI LI ZATI ON; AND (3) 2 MONTHS FOR CONSTRUCTI ON OF THE RUNON CONTROL SYSTEM

DURI NG ACTUAL CONSTRUCTION I T IS RECOMMENDED THAT CONSTRUCTI ON OF THE GRCQUTED FLUME BE | NI TI ATED FI RST TO
ALLOW ADEQUATE CURI NG OF THE CONCRETE. FURTHER CONSTRUCTI ON PROGRAMS SHOULD PROGRESS FROM THE DOMSTREAM
ELEMENTS I N THE UPSTREAM DI RECTI ON TO M NI M ZE DELAYS CAUSED BY ADVERSE WEATHER AND RUNCFF. THE CONSTRUCTI ON
OF THE FI RST ELEMENT COULD BE | NI TI ATED AT THE SAME TI ME AS THE FLUME SINCE TH S ELEMENT WLL ALSO REQU RE
CAST- | N- PLACE CONCRETE.

SAFETY - -

UNLI KE MANY OTHER ALTERNATI VES BEI NG CONSI DERED, SAFETY CONSI DERATI ONS FOR | MPLEVENTATI ON OF THI S ALTERNATI VE
ARE FAIRLY ROUTI NE. SI NCE NO EXCAVATI ON ON I N THE WASTES W LL BE REQU RED, NO SPECI AL PROTECTI ON SHOULD BE
NECESSARY. ALSO,  SI NCE EXCAVATI ON CUTS ARE RELATI VELY SHALLOW (LESS THAN 10 FEET) AND S| DE SLOPES ARE
GENERALLY FLAT (1:2), NO SPECI AL CONCERNS REGARDI NG BANK FAI LURE ARE PROM NENT.

THE PROPCSED REMEDI AL MEASURES DESI GNED TO DI VERT OVERLAND SURFACE WATER FLOW AWAY FROM WASTE POND 5 ARE
EXPECTED TO RESULT | N A DECREASE I N THE DI SCHARGE FLOW (FROM 24 GPM TO 18 GPM) FROM THI S AREA | NTO THE NFHR
THE AVERAGE AND PEAK MERCURY CONCENTRATI ONS I N THE QUTFALL WLL LI KELY REVAIN AT THE NO ACTI ON LEVELS CF
APPROXI MATELY 39 PPB AND 120 PP. USI NG THESE MERCURY CONCENTRATI ONS AND FLOW RATES | N CONJUNCTI ON W TH THE
MODELI NG RESULTS PRESENTED IN THE RA, I T WLL TAKE A M NIMM CF 14 YEARS FOR MERCURY SEDI MENT LEVELS TO FALL
BELOWO.5 PPM | N ADDI TI ON, MERCURY SURFACE WATER CONCENTRATI ONS W LL EXCEED 0. 05 PPB DURI NG PERI CDS CF H GH
DI SCHARGE. THESE CONDI TIONS WLL NOT RESULT I N A RAPI D DEPURATI ON OF MERCURY FROM FI SH Tl SSUE TO LEVELS
CONSI DERED TO BE PROTECTI VE (1 PPM) TO PUBLI C HEALTH.

UNDER THI S REMEDI AL ALTERNATI VES | NGESTI ON OF CONTAM NATED FI SH REMAI NS THE MOST SI GNI FI CANT ROUTE OF
EXPOSURE. THE CONSTRUCTI ON OF THE DI TCHES, BERVS AND DOWNCHUTES IS NOT EXPECTED TO RESULT I N WORKER EXPOSURE
TO MERCURY FROM DI RECT CONTACT W TH CONTAM NATED SO LS CR GENERATE CONTAM NATED Al RBORNE PARTI CULATES, AS
CONSTRUCTI ON W LL NOT BE I N AN AREA OF KNOAN CONTAM NATI ON.  HOWEVER, CERTAI N WORKER- SAFETY PRECAUTI ONS
SHOULD BE USED ( RESPI RATORS, TYVEK SU TS) DURI NG CONSTRUCTI ON, AS THE PROPOSED CONSTRUCTI ON AREA | S LOCATED
VERY CLOSE TO WASTE POND 5 AND OTHER AREAS OF CONTAM NATI ON.

TH S REMEDI AL ALTERNATI VE DCES NOT PROVI DE SI GNI FI CANTLY | MPROVED PROTECTI ON OF THE PUBLI C HEALTH OVER A NO
ACTI ON ALTERNATI VE FROM EXPOSURE TO MERCURY CONTAM NATI ON AS LEVELS OF MERCURY | N FI SH TI SSUE ARE EXPECTED TO
REMAIN ABOVE 1 PPM FOR A M NI MUM CF 14 YEARS. UPGRADI NG THE EXI STI NG RUNON CONTROLS W LL EFFECTI VELY

ELI M NATE ALL OVERLAND SURFACE WATER FLOW I NTO WASTE POND 5. THE REDUCTI ON | N FLOW ONTO WASTE POND 5 WLL
RESULT IN A DECREASE | N THE DI SCHARGE FLOW AT THE QUTFALL AREA FROM 24 GPM TO 18 GPM  TH S ALTERNATI VE
PROVI DES NO ADDI TI ONAL BENEFI T TO THE PROTECTI ON OF THE AQUATI C ECOSYSTEM OVER THE NO ACTI ON  ALTERNATI VE.
THE CONSTRUCTI ON NECESSARY FCR TH S REMEDI AL ALTERNATI VE SHOULD NOT ADVERSELY | MPACT THE AQUATI C ENVI RONIVENT
AT THE NFHR I N ADDI TION, TH S UPGRADI NG PROCESS WOULD OCCUR MAINLY ON THE SI DE OPPCSI TE THE RI VERS EDGE
OFFERI NG LI TTLE OR NO ADVERSE EXPOSURE TO THE NFHR  ALTHOUGH UPGRADI NG EXI STI NG RUNON CONTROLS W LL

EFFECTI VELY ELI M NATE ALL OVERLAND SURFACE WATER FLOW I NTO WASTE POND 5. THE CONTI NUAL LOADI NG OF MERCURY

I NTO THE NFHR W LL NOT SERVE TO EFFECTI VELY CONTRI BUTE TO THE PROTECTI ON OF THE ENVI RONMVENT.

THE FS ESTI MATES THAT TH S ALTERNATI VE WOULD COST $50, 052 W TH ANNUAL Q&M COSTS OF $42, 687; TOTAL PRESENT
WORTH COST WOULD BE $452, 459.

ALTERNATI VE 3: UPGRADE RUNON CONTRCLS W TH DI TCHES/ BERVS/ DOMCHUTES AND TREAT POND 5 QUTFALL USI NG El THER
SULFI DE PRECI PI TATI ON TECHNI QUES OR CARBON ADSCORPTI ON AND | NSTALL GROUND WATER MONI TORI NG SYSTENMS.



TH' S ALTERNATI VE COMVBI NES ALTERNATI VE 2 WTH TREATMENT OF POND 5 OQUTFALL AND | NCLUDES A GROUNDWATER

MONI TORI NG SYSTEM  SI NCE ALTERNATI VE 2 HAS BEEN DI SCUSSED PREVI QUSLY, TH' S SECTI ON WLL FOCUS ON THE
TREATMENT SYSTEMS. THE GROUNDWATER MONI TORI NG SYSTEM W LL HAVE TO BE DESI GNED AFTER THE CONCLUSI ON OF A
HYDROGEQLOG CAL STUDY AT THE SITE. IT IS PROPCSED TO REDUCE MERCURY DI SCHARGE QUANTI TY BY EI THER COF THREE
POTENTI AL TREATMENT ALTERNATI VES AS DESCRI BED I N TABLE 5 AND DEPI CTED I N FI GURES 5 THROUGH 7. EACH PROVI DES
FOR PH ADJUSTMENT AS A PRETREATMENT STEP, ALTHOUGH TH S MAY NOT BE NECESSARY FOR THE SODI UM SULFHYDRATE
PROCESS. CARBON FI LTRATI ON ALSO REQUI RES UP- FRONT SUSPENDED SCLI DS FILTRATION. BRI NE (TDS = 10,800 MJ L)
SHOULD HAVE NO EFFECT ON ANY CHEM CAL TREATMENT ALTERNATI VES ARE ESSENTI ALLY BATCH SYSTEMS, WHI LE CARBON
TREATMENT CAN BE OPERATED CONTI NUOUSLY. A SURCE TANK WLL BE | NSTALLED WTH N THE AREA OF THE CURRENT
OQUTFALL STRUCTURE (W TH N THE LEACHATE) WHI LE THE EXI STI NG CONCRETE PI PE WLL BE PLUGGED. THE  LEACHATE
COLLECTED I N THE SURGE TANK WLL THEN BE PUMPED TO PH ADJUSTMENT TANKS. THE WASTE POND | TSELF WLL SERVE AS
AN EQUALI ZATI ON BASI N, TO PROVI DE REGULATI ON OF FLOW WH CH RANGES FROM 5 TO 1, 400 GPM OVER THE YEAR  AVERAGE
FLOW IS ESTI MATED TO BE 20 GPM WTH THE MAJORITY OF FLOAS LESS THAN 100 GPM

DESI GN FLOW I S ESTABLI SHED AT 100 GPM (W TH TWO, 50 GPM PARALLEL TREATMENT SYSTEMS TO BE PROVIDED). THESE
PARALLEL SYSTEMS ENSURE A PARTI AL BACKUP (TO 50 GPM | N CASE ONE SYSTEM BREAKS DOMN, AND ALLOANS CLEANI NG AND
MAI NTENANCE ON ONE- HALF OF SYSTEM CAPACI TY W THOUT SHUTTI NG DOWN THE ENTI RE SYSTEM A 100 GPM DESI GN
ACCOMMCDATES THE MAJORITY OF DAILY FLOMS.

CHEM CAL REQUI REMENTS AND SLUDGE PRODUCTI ON WERE BASED ON THE AVERAGE FLOWCF 20 GPM  TABLE 5.3 PRESENTS
ESTI MATED QUANTI TI ES OF SLUDGE TO BE PRODUCED BY EACH TREATMENT PROCESS. SLUDGE W LL BE CONSI DERED HAZARDOUS
BECAUSE A WASTE STREAM ONLY 15 MZ L IN SCLIDS CONTAI NING 39 TO 120 PPB |I'S CONCENTRATED TO A M N MUM CF 35 TO
40 PERCENT SCLI DS CAKE. FOR SULFI DE PROCESSES, MJCH OF THE SLUDGE GENERATED |'S COWPRI SED OF | NERT FILTER AID
OR NONHAZARDQUS SULFUR PRECI PI TATE, BUT THESE SLUDGES MAY STILL FAIL THE EP TOXIC TY LEACH NG TEST CF 0.2
ML HG SINCE DATA | S LACKING | T SEEM5S PRUDENT TO ADCPT THI S APPROACH AS THE WORST- CASE SCENARI O

EACH SYSTEM HAS TWO HOLDI NG TANKS AT THE END OF PROCESS TREATMENT WHI CH AT 36, 000 GALLONS CAN HOLD UP TO 6
HOURS OF MAXI MUM FLOW OR 15 HOURS OF AVERAGE FLOW  TREATED EFFLUENT CAN BE HELD I N THESE TANKS FOR TESTI NG
PRI OR TO DI SCHARGE, ENSURI NG THAT THE MERCURY CONCENTRATION LIM T HAS BEEN MET. | NSUFFI Cl ENTLY TREATED
EFFLUENT W LL BE RETREATED.

TREATMENT FACI LI TI ES ARE PROPCSED FOR LOCATI ON AT ELEVATI ONS 1730 AND 1740 BETWEEN WASTE PONDS 5 AND 6
(FIGURE 8) AT THE SALTVI LLE SITE. FACI LI TIES FOR EACH ALTERNATI VE W LL REQUI RE CONCRETE FOUNDATI ON WORK
COVERI NG APPROXI MATELY 100 FT X 100 FT, 30 FT X 50 FT OF WH CH WLL BE ENCLOSED BY A METAL- CLAD AND ROCFED
BU LDI NG APPROXI MATELY 15 FEET IN HEIGHT. I T IS ASSUMED FACI LI TI ES ARE SUPPORTABLE ON THE EXI STI NG SURFACE,
VWH CH FCRVERLY SUPPORTED RAI LROAD TRAFFI C.

A BRI EF REVI EW UNDERTAKEN ON THE GEOTECHNI CAL STABI LI TY OF THE POND 5 DI KE REVEALED A STABLE CONDI TI ON FOR
NORVAL SI TUATI ONS.  THE STABILITY OF THE D KE DURI NG EARTHQUAKES, FLOODI NG AND OTHER NATURAL EVENTS MAY  BE
QUESTI ONABLE DURI NG WORST- CASE OCCURRENCES (FS APPENDI X 5), BUT THOSE EVENTS WOULD HAPPEN, AT LEAST

STATI STI CALLY, AT A TIME BEYOND THE | NTENDED TREATMENT SYSTEM DESI GN LI FE OF 15 YEARS M NIMUM  THE PROPOSED
TREATMENT PLANT LOCATI ON WLL BE ABOVE THE ESTI MATED 100- YEAR FLOODPLAI N CF THE RI VER

PERFORVANCE - -

EVALUATI ON OF PERFORMANCE OF A G VEN TREATMENT ALTERNATI VE |'S BASED ON CONSI DERATI ON CF | TS EFFECTI VENESS AND
USEFUL LI FE

EFFECTI VENESS - -

LEACHATE FROM SALTVI LLE WASTE POND 5 IS DI SCHARG NG TO THE NFHR VIA A CONCRETE QUTFALL PIPE. THE Pl PE | NTAKE
I'S LOCATED AT AN APPROXI MATE ELEVATION CF 1,676 FEET MsL, THE LOMEST PO NT OF THE WASTE POND, HENCE SERVI NG
AS A COLLECTI ON PO NT FOR SUBSURFACE WAFER ACCUMULATI NG BENEATH THE ENTI RE SLUDGE POND. DI SCHARGE Pl PE

I NVERT ELEVATION | S 1, 666 FEET MBL.

I T HAS BEEN DETERM NED BY GCA TECHNOLOGY DI VI SION, | NC. THAT THE CURRENT AVERAGE MERCURY DI SCHARGE OF 39 PPB
(PEAK DI SCHARCE OF 120 PPB) MJUST BE REDUCED TO A MEAN CONCENTRATI ON OF LESS THAN 20 PPB ON A 24-HOUR BASIS
FOR A MNITMM CF 15 YEARS., TH S STANDARD | S BASED ON PUBLI C HEALTH AND ENVI RONVENTAL | MPACT CONSI DERATI ONS,
AND APPLI CABLE OR RELEVANT AND APPRCPRI ATE STATUTES. BASED ON PREVI QUS USE AND A REVIEW COF LI TERATURE,
EACH OF THE TREATMENT TECHNOLOG ES ARE ABLE TO REACH THE TREATMENT GOAL OF 20 PPB MERCURY DI SCHARGE.

USEFUL LI FE --



THE PRQIECTED SERVI CE LI FE OF COVPONENT TECHNOLOG ES VARI ES FOR EACH OF THE TREATMENT ALTERNATI VES. SOMVE
COVPONENT TECHNOLOG ES, SUCH AS MEMBRANE SEPARATI ON EQUI PMENT AND CARBON FI LTERS, REQUI RE REPLACEMENT AT SOMVE
TI ME DURI NG THE PROJECT DESI GN PERI OD OF 15 YEARS. SI GNI FI CANT REPLACEMENT NEEDS ARE | DENTI FI ED BELOW FOR
EACH TREATMENT ALTERNATIVE. ALL OTHER EQUI PMENT W LL REQUI RE ONLY RCQUTI NE MECHANI CAL MAI NTENANCE, WH CH | S
NOT DI SCUSSED.

- ALTERNATIVE 1: SODI UM SALT PRECI PI TATI ON -- WLL USUALLY REQU RE
REPLACEMENT OF FI LTER LEAF CLOTH EVERY 3 TO 5 YEARS. CLOTH IS
READI LY AVAI LABLE FROM A NUMBER COF MANUFACTURERS.

- ALTERNATI VE 2: "SULFEX' (FES) PROCESS -- APPROXI MATELY 20 PERCENT
OF I NDI VI DUAL FI LTER PRESS CHAMBER PLATES W LL REQUI RE REPLACEMENT
EVERY 3 YEARS.

- ALTERNATI VE 3: CARBON TREATMENT PROCESS- PACKAGED CARBON TREATMENT
UNI TS WLL REQU RE REPLACEMENT YEARLY OVER THE PRQJECT LI FE.
REPLACEMENT MEDI A AND HOUSI NG ARE READI LY AVAI LABLE FROM
ESTABLI SHED MANUFACTURERS.

OVERALL, NO SI GNI FI CANT DI FFERENCES | N USEFUL LIFE IS ANTI Cl PATED FROM ANY OF THE THREE TREATMENT SYSTEMS
EVALUATED ABOVE.

RELI ABILITY --

RELI ABI LI TY AS AN EVALUATI ON CRI TERI ON CF A TREATMENT PROCESS' SUI TABILITY |'S CONCERNED WTH | TS CPERATI ON
AND NMAI NTENANCE (O8N REQUI REMENTS AND DEMONSTRATED RELI ABI LI TY AT SI TES AND CONDI TIONS SIM LAR TO THE
SALTVI LLE SITE.

OPERATI ON AND NMAI NTENANCE REQUI REMENTS -- CERCLA GUI DANCE REQUI RES EVALUATI ON CF THE PROPOSED TREATMENT
ALTERNATI VE ON LABCR AND MATERI ALS AVAI LABI LI TY AND THEI R COSTS, FREQUENCY, AND COWPLEXI TY OF CG&M

REQUI REMENTS.  ALTERNATI VES NEEDI NG FREQUENT OR EXTENSI VE O%M ARE CONSI DERED LESS RELI ABLE THAN TECHNOLOA ES
W THOUT THESE NEEDS.

- ALTERNATIVE 1: SCDI UM SALT PRECI Pl TATI ON -- BASED ON A LI TERATURE REVI EW DI SCUSSI ONS W TH VENDCRS,
DESI GN EXPERI ENCE WTH SI M LAR SYSTEMS FCR MERCURY TREATMENT, AND A SITE VISIT TO A CHLORALKALI PLANT, TH S
PROCESS |'S CONS|I DERED READI LY OPERATED AND MAI NTAI NED BY AVAI LABLE LABCR AT ROUTI NE COST. NO UNUSUAL Q&M
ACTI VI TI ES RELATI VE TO OTHER TECHNCLOG ES ARE REQUI RED EXCEPT FCR CONTROL OF HYDROGEN SULFI DE GAS, VHCH IS
GENERATED UPON LOW PH CONDI TI ONS | N REACTCR TANKS. USE OF SODI UM SULFHYDRATE (NASH) | NSTEAD OF SCDI UM
SULFI DE (NA2S) PRACTI CALLY ELI M NATES TH S CONCERN, ACCORDI NG TO THE LI TERATURE AND PLANT OPERATCRS, AND IS
ALSO EASI ER TO HANDLE AND STORE THAN NA2S. THI S SYSTEM I S CONS| DERED RELI ABLE.

- ALTERNATIVE 2: "SULFEX' (FES) PRECI PI TATION -- THE SULFEX PROCESS DEVELCPED BY PERMUTI T REQUI RES MORE
OPERATCOR ATTENTI ON TO ENSURE PROCESS EFFECTI VENESS THAN NASH PRECI PI TATI ON.  MORE CHEM CAL STORAGE, M XI NG
AND DI SPENSI NG STAGES, AND A LARGER NUMBER OF CHEM CALS ARE ALSO NEEDED | N THE SULFEX PROCESS RELATI VE TO
NASH. HOWMEVER, FILTER AID IS NOT NEEDED AT THE SOLI DS DEWATERI NG FI LTER, BECAUSE THE SULFEX REACTCR HAS A
H GH SCLI DS CONCENTRATI ON WHI CH ALLOAS BETTER NATURAL SCLI DS CONCENTRATI ON. TH' S CONTRASTS W TH NASH
PRECI PI TATI ON, WH CH REQUI RES TWD TO THREE TI MES MORE LABOR TO BACKWASH PRESSURE FI LTERS TO REMOVE
ACCUMULATED SOLIDS. TH S SYSTEM | S CONSI DERED RELI ABLE.

- ALTERNATI VE 3: CARBON TREATMENT -- ACTI VATED CARBON FI LTERS USED FOR THE MERCURY FEED STREAM W LL
EVENTUALLY DI M NI SH | NFI LTRATI ON CAPACI TY AND REQUI RE YEARLY REPLACEMENT. PRETREATMENT FI LTER CARTRI DGES
ALSO MUST BE CHANGED PERI ODI CALLY, E. G, MONTHLY OR QUARTERLY. THE PH ADJUSTMENT SYSTEM W LL REQUI RE
CONTI NUAL OPERATCR ATTENTI ON AND NMAI NTENANCE. THE ENTI RE CARBON TREATMENT PROCESS W LL REQUI RE LESS G&M
LABOR THAN ANY OF THE CHEM CAL TREATMENT TECHNOLOG ES. 0O&M IS STRAI GHTFORWARD AND RELATI VELY SI MPLE, IN
PARTI CULAR BECAUSE THE REPLACED CARTRI DGE FI LTERS AND CARBON FI LTERS | N\VOLVE MODULAR UNI TS WHI CH ARE READI LY
REMOVED WHEN SPENT AND RAPI DLY | NSTALLED WHEN NEW

I N COVWPARI NG THE THREE TREATMENT SYSTEMS RELATI VE TO RELI ABILITY, IT APPEARS AS | F THE SCDI UM SULFHYDRATE
PROCESS M GHT HAVE THE HI GHEST COPERATI ON AND MAI NTENANCE (O&M COSTS BASED UPON THE MJUCH H GHER VOLUMES  OF
SLUDGE PRODUCED. HOWEVER, AS THE NEXT SUBSECTI ON DI SCUSSES | N MORE DETAIL, G&M COSTS FOR THE " SULFEX"
PROCESS ARE SI M LAR BECAUSE OF THE MORE COWPLEX TREATMENT PROCESS VWH CH REQUI RES GREATER OPERATCR ATTENTI ON.
TH'S, THEREFORE, WLL LIKELY CFFSET THE LESSER SLUDGE HANDLI NG AND DI SPCSAL REQUI REMENTS CF THE " SULFEX" AND
CARBON TREATMENT PROCESSES. | N ALL, CARBON TREATMENT SYSTEMS WLL STILL HAVE LESSER &M  REQUI REMENTS THAN



El THER OF THE OTHER TWD TREATMENT SYSTEMS.

DEMONSTRATED PERFORMANCE -- THE PROBABILITY OF THE SUCCESS OF EACH TECHNOLOGY REQUI RES EVALUATI ON BASED ON AN
ANALYSIS OF | TS H STORI CAL PERFORVANCE AT SI M LAR SITES OR FOR SIM LAR WASTES. A QUALI TATI VE ASSESSMENT OF
EACH TECHNOLOGY REQUI RES EVALUATI ON BASED ON AN ANALYSI S OF I TS H STOR CAL PERFORVANCE AT SI M LAR SI TES OR
FOR SI M LAR WASTES. A QUALI TATI VE ASSESSMENT OF EACH TECHNOLOGY' S POTENTI AL PERFORVANCE | S PROVI DED BELOW

A, SCDI UM SULFHYDRATE

TH S PROCESS HAS BEEN USED SUCCESSFULLY FOR THE PAST 2 YEARS AT
LCP CHEM CAL I N ORRI NGTON, MAINE. MERCURY CONCENTRATI ON I N THE
QUTFALL DI SCHARGE |'S OFTEN NONDETECTABLE AND GENERALLY DOES NOT
EXCEED 5 TO 6 PPB. THE ANALYTICAL LIMT OF DETECTI ON USED TO
MONI TCR THE QUTFALL IS 0.5 PPB.

NO OTHER SYSTEM WAS REPORTED I N USE I N THE LI TERATURE. HOWNEVER,
AS LONG AS KEY PROCESS VAR ABLES ARE CAREFULLY CONTRCOLLED ( REFER
TO SITE VISIT NOTES I N APPENDI X 3 OF THE FS), TH S PROCESS
SHOULD BE SUCCESSFUL AT THE SALTVI LLE SI TE.

TH S PROCESS | S CONSI DERED TO BE A DEMONSTRATED ALTERNATI VE.

B. | RON SULFI DE (" SULFEX")

TH S PROCESS HAS BEEN DEMONSTRATED ON MANY METAL- BEARI NG
WASTEWATERS, PRI MARI LY FROM PLATI NG AND FI NI SHI NG OPERATI ONS.
CURRENTLY, OVER 80 SULFEX | NSTALLATI ONS EXI ST, AND METAL
REMOVALS TO LESS THAN 5 PPB ARE TYPI CALLY BElI NG ACH EVED FOR
MOST METALS. PERMUTI T, MANUFACTURER OF THE SULFEX PROCESS, HAS
REVI EWED THE SALTVI LLE LEACHATE AND FEELS THAT I TS SYSTEM I S
APPLI CABLE AND CAN REACH THE REQUI RED AVERAGE DI SCHARGE LIM T OF
20 PPB. AS I T DOES NOWFOR ALL I TS | NSTALLATI ONS, PERMUTI T NAY
BE ABLE TO PROVI DE A PERFORVANCE GUARANTEE THAT | T CAN MEET THE
20 PPB LIMT. TH S GUARANTEE | S BASED ON THEI R EXPERI ENCE W TH
MERCURY REMOVAL AS ONE OF MANY CONTAM NANTS I N A M XED WASTE
STREAM TREATED BY SULFEX, AND ON AN EVALUATI ON OF EXPECTED
SULFEX EFFECTI VENESS.

TH S PROCESS | S CONSI DERED TO BE A DEMONSTRATED ALTERNATI VE.

C. CARBON FI LTRATI ON

DI SCUSSI ONS W TH CALGON CORPCRATI ON, A MAJOR CARBON MEDI A
MANUFACTURER, HAVE CONFI RVED THAT MERCURY CAN BE TREATED

EFFECTI VELY TO THE DI SCHARCE LIM TS REQUI RED FOR THI S PRQJECT.
CALGON BASES I TS PRQJECTI ONS ON CURRENT AND PAST EXPERI ENCE W TH
REVAI NI NG MERCURY AT SI M LAR OR HI GHER CONCENTRATI ONS TO THOSE
IN THE SALTVI LLE LEACHATE. THI S PCSI TI ON AGREES W TH THE
LABORATCRY AND PI LOT- SCALE TESTI NG UNDERTAKEN BY GEORA A- PACI FI C
FOR THE EPA I N 1974. THEI R WORK FCUND THAT MERCURY

CONCENTRATI ONS CF 800 PPB AND H GHER WERE REDUCED TO 10 TO 20
PPB AFTER CARBON ADSORPTI ON TREATMENT.

FROM THESE CONS| DERATI ONS, CARBON FI LTRATI ON | S DEEMED A DEMONSTRATED TECHNCLOGY.
| MPLEMENTABI LI TY - -

THE | MPLEMENTABI LI TY OF A REMEDI AL ALTERNATIVE | S I TS EASE OF | NSTALLATI ON OR CONSTRUCTI BI LI TY AND THE TI ME
REQUI RED TO ACH EVE A G VEN LEVEL OF RESPONSE.

CONSTRUCTI BI LI TY -- THE CONSTRUCTI BI LI TY OF A REMEDI AL ALTERNATI VE |'S ESSENTI ALLY THE ABI LI TY TO CONSTRUCT CR
PHYSI CALLY | MPLEMENT A PRACTI CAL REMEDI AL ALTERNATI VE. FOR SALTVILLE, TH S | NVOLVES THE CONSTRUCTI ON CF A
WORKABLE TREATMENT SYSTEM ON A G VEN SI TE ADJACENT TO WASTE POND 5.

EACH OF THE THREE REMAI NI NG TREATMENT ALTERNATI VES BEI NG EVALUATED ( NASH PRECI Pl TATI ON, SULFEX PREC Pl TATI ON,



AND CARBON FI LTRATI ON) HAVE SI M LAR CONSTRUCTI ON REQUI REMENTS.  THE SI TE TENTATI VELY SELECTED FCR

CONSTRUCTI ON OF THE TREATMENT FACI LI TY (REFER BACK TO FI GURE 8) MUST BE GRUBBED AND GRADED, FOR THE FI RST TWO
TECHNOLOG ES, A CONCRETE FOUNDATI ON WLL BE POURED FOR A 100 FT X 100 FT AREA, 30 FT X 50 FT OF WVHICH WLL BE
COVERED BY A METAL- CLAD AND ROOFED BUI LDING  THE BUI LDI NG WLL HAVE SVALL LABCRATORY FACI LITIES, CERTAIN

CRI TI CAL EQUI PMENT (SUCH AS PUWPS AND CHEM CAL STCORAGE, AND M XI NG TANKS WH CH NEED WEATHER PROTECTI ON), A
STORAGE AND MAI NTENANCE AREA, AND AN ADM NI STRATI OV WORK OFFI CE FOR A TWO- MAN STAFF.

THE CONCRETE FOUNDATI ON AREA FOR THE CARBON TREATMENT ALTERNATI VE | S EXPECTED TO COVER ONLY 30 FT X 50 FT,
ONE- HALF OF WHI CH W LL SUPPORT A BU LDI NG OF THE TYPE AND FUNCTI ONS DESCRI BED FCR THE SULFUR PRECI PI TATI ON
ALTERNATI VES.

THERE ARE NO KNOWN LI M TATI ONS TO CONSTRUCTI NG ANY OF THE THREE TREATMENT ALTERNATI VES ON THE SI TE

EQUI PMENT TO CONSTRUCT THE PLANT AND UNI T CPERATI ONS FOR PLANT PROCESSES ARE READI LY AVAI LABLE. UTILITIES
(WATER AND ELECTRICI TY) EXI ST AT THE MUNI CI PAL WASTEWATER PLANT 100 YARDS SQUTHWEST OF THE SITE. THAT PLANT
COULD RECEI VE SANI TARY DI SCHARGE FROM THE LEACHATE TREATMENT PLANT.

TI ME --

THE TI ME TO | MPLEMENT AND THE TI ME TO ACH EVE BENEFI Gl AL RESULTS ARE TWD CRI Tl CAL ASPECTS OF REMEDI AL
PLANNI NG

TIME TO | MPLEMENT -- VENDOR ESTI MATES AND CONSTRUCTI ON EXPERI ENCE
AT SIM LAR SI TES HAVE BEEN USED TO PRQJECT THE TI ME OF

| MPLEMENTATI ON FOR EACH OF THE THREE PROPOSED ALTERNATI VES. Pl LOT
TESTI NG OF EACH TECHNCOLOGY |'S ANTI Cl PATED TO OCCUR DURI NG THE
CONCEPTUAL DESI GN PHASE OF WORK WHI CH FOLLOAS THI S FEASI Bl LI TY
STUDY. JAR TESTING WLL BE NEEDED FOR EACH SULFUR PRECI Pl TATI ON
TREATMENT METHOD, AND A BENCH SCALE CARBON FI LTER SHOULD BE TESTED
ALSO.  TESTI NG RESULTS WLL CONFI RM THE EFFECTI VENESS AND COST
PERFORVANCE CF EACH TECHNOLOGY. TESTING WLL PROBABLY REQU RE A
PERI CD OF 6 TO 8 WEEKS TO COWPLETE.

TIME TO | MPLEMENT ANY ONE OF THE ALTERNATI VES | S CONSI DERED AS THE
TI ME TO PURCHASE EQUI PMENT, | NSTALL SHAKEDOMWN, AND BEG N FULL
OPERATI ON OF THE TREATMENT PLANT. I T IS EXPECTED THAT THE M NI MUM
TI ME REQUI RED TO ACCOWPLI SH THESE TASKS W LL BE AS FOLLONS

(EXCLUDI NG TI ME FOR OBTAI NI NG NECESSARY PERM TS, WHI CH | S ASSUMED
TO BE THE SAME FOR EACH TREATMENT ALTERNATI VE) :

TECHNOLOGY NO OF WEEKS
SODI UM SULFHYDRATE 24 - 40
"SULFEX" (1 RON SULFI DE) 24 - 40
CARBON FI LTRATI ON 18 - 24.

SULFI DE PROCESSES W LL REQU RE THE MOST TI ME BECAUSE EQUI PMENT
MJUST BE PURCHASED FROM A NUMBER OF VENDORS. ADDI TIONAL TIME IS
SPENT | N PREPARI NG Bl D PACKAGES AND SPECI FI CATI ONS FOR EACH VENDOR
AND I'N ENSURI NG THAT PUWPS, TANKS, PIPING AND CHEM CAL FEED
SYSTEMS, FOR EXAMPLE, FROM DI FFERENT SOURCES ARE WELL | NTEGRATED.
THE " SULFEX" PROCESS MAY REQUI RE LESS | MPLEMENTATI ON TI ME BECAUSE
MJCH EQUI PMENT | S AVAI LABLE FROM A SI NGLE MANUFACTURER WHO CAN
ALSO | NSTALL THE TREATMENT SYSTEM HOANEVER, | T WLL BE CONSI DERED
TO HAVE A | MPLEMENTATI ON TI ME EQUAL TO NASH TO BE CONSERVATI VE.

THE CARBON FI LTRATI ON TECHNOLOGY |'S AVAI LABLE FROM A SI NGLE
VENDCR.  FI LTERS ARE KEPT "ON THE SHELF" FOR | MVEDI ATE APPLI CATI ON
AND CAN BE DI SPATCHED TO SI TES VERY QUI CKLY. | NSTALLATION IS

RAPI D AND RELATI VELY EASY. CONSTRUCTI ON OF SI TEWORK, BU LDI NG
AND SURGE AND EQUALI ZATI ON TANKS AND | NSTALLATI ON OF UTI LI TI ES
WLL REQUI RE THE MOST TI ME FOR | MPLEMENTATI ON OF THI' S ALTERNATI VE.



- TIME TO ACH EVE BENEFI Cl AL RESULTS
MERCURY CONCENTRATI ON I N POND 5 DI SCHARGE TO THE RI VER W LL
DECREASE FROM A PEAK OF 120 PPB TO BELOW 20 PPB | MVEDI ATELY UPON
FULL OPERATI ON OF ANY ONE OF THE THREE ALTERNATI VES.

SAFETY - -

EACH TECHNOLOGY WAS EVALUATED W TH REGARD TO SAFETY DURI NG
CONSTRUCTI ON AND CPERATI ON. | N GENERAL, THE QUI DELI NES OF EPA,
OCSHA, NICSH, AND THE U.S. ARMY CORPS OF ENG NEERS W LL BE FOLLOAED
DURI NG EACH STAGE OF REMEDI AL CONSTRUCTI ON AT THE SI TE | N ORDER TO
PREVENT SAFETY HAZARDS TO ON-SI TE WORKERS.

CONSTRUCTI ON ACCI DENT RI SKS WLL BE LIM TED TO HAZARDS TYPI CAL I N
THE | NDUSTRY FOR WORK | NVOLVI NG CONCRETE SI TEWORK, BUI LDI NG
ERECTI ON, MECHANI CAL EQUI PMENT | NSTALLATI ON, AND UTI LI TY SERVI CE
CONNECTI ON.  BECAUSE THE CONSTRUCTI ON SI TE | S ABOVE THE WASTE POND
LEACHATE BY MORE THAN 60 FEET AND NO MERCURY VAPCR EM SSI ONS HAVE
BEEN DETECTED DURI NG RECENT SITE VI SITS, EVEN ON VERY HOT DAYS
EXPECTED TO RELEASE VOLATI LES, NO CONTACT W TH HAZARDQOUS
SUBSTANCES | S PCSSI BLY BY WORKERS EXCEPT FOR DURI NG CONSTRUCTI ON
OF THE SURGE TANK I N THE LEACHATE AND PLUGE NG OF THE QUTFALL

PI PE.  CONSTRUCTI ON SI TEWORK W LL OTHERW SE OCCUR | N

NONCONTAM NATED AREAS.

NO EXPOSURE TO THE SURROUNDI NG COVMUNI TY SHOULD OCCUR FOR ANY PROCESS REAGENT OR CHEM CAL REACTI ON OCCURRI NG
AT THE SITE  BASED ON THE ABOVE REVIEW NONE OF THE THREE ALTERNATI VES POSES AN UNUSUAL SAFETY  HAZARD.
CARBON FI LTRATI ON | NVOLVES THE LEAST EXPOSURE OF WORKERS TO TOXI C OR DANCEROUS MATERI ALS.

UPGRADI NG RUNON CONTROL W TH CONCURRENT TREATMENT BY EI THER OF THE THREE SYSTEMS W LL RESULT IN A DECREASE | N
BOTH DI SCHARGE FLOW AND DI SCHARGE MERCURY CONCENTRATI ONS FROM THE NO ACTI ON LEVELS. THE MERCURY

CONCENTRATI ON FROM THE WASTE POND 5 QUTFALL W LL DECREASE TO BELOWN 20 PPB. AT TH S MERCURY CONCENTRATI ON,
THE R VER SURFACE WATER AND SEDI MENT LEVELS W LL APPRCACH AND BE MAI NTAI NED AT 0.05 PPB AND 0.5 PPM THE
REDUCTI ON | N DI SCHARGE FLOW AND CONCENTRATI ON WLL RESULT IN A DECREASE | N THE FLUX OF MERCURY | NTO THE Rl VER
FROM A NO ACTI ON AVERAGE VALUE CF 10 G DAY TO 1.6 G DAY.

DI STURBANCES TO THE AREA AROUND THE WASTE POND 5 DI SCHARGE WLL OCCUR AS A RESULT OF THE CONSTRUCTION CF A
TREATMENT FACI LI TY. HOAEVER THE DI STURBANCE | S CONSI DERED TO HAVE A NEGLI G BLE | MPACT ON THE AQUATI C AND
TERRESTRI AL ECOSYSTEMS. CONSEQUENTLY, THE TREATMENT OF WASTE POND 5 DI SCHARGE CONCURRENT W TH UPGRADI NG
RUNON CONTROL W LL BE EFFECTI VE | N REDUCI NG MERCURY CONCENTRATI ONS TO LEVELS CONS|I DERED PROTECTI VE OF THE
ENVI RONMVENT.

UPGRADI NG RUNCN CONTROL W TH CONCURRENT TREATMENT OF THE DI SCHARGE FROM WASTE POND 5 WLL EVENTUALLY RESULT
I'N A DECREASE | N BOTH DI SCHARGE FLOW AND DI SCHARGE MERCURY CONCENTRATI ONS FROM THE NO ACTI ON LEVELS. THE FLOW
RATE FROM THE WASTE POND 5 OUTFALL W LL DECREASE FROM 0.05 TO 0. 04 CFS WTH THE WATER BEI NG TREATED TO BRI NG
VERCURY CONCENTRATI ONS | N THE DI SCHARGE TO 17 PPB, AS STATED PREVI QUSLY. AT THESE DI SCHARGE RATES AND
MERCURY CONCENTRATI ONS THE RI VER SURFACE WATER AND SEDI MENT LEVELS W LL APPROACH AND BE MAI NTAI NED AT 0. 05
PPB AND 0.5 PPMIN A M N MUM OF 10 YEARS. THE ADVANTAGE OF THE TREATMENT ALTERNATI VE OVER AN ALTERNATI VE

W TH NO TREATMENT | S THAT SURFACE WATER CONCENTRATI ONS OF MERCURY W LL NOT EXCEED 0. 05 PPB.

THE POTENTI AL EXPOSURES VI A DI RECT CONTACT AND | NHALATI ON DURI NG AND AFTER CONSTRUCTI ON OF THE TREATMENT

FACI LI TY ARE EXPECTED TO BE SIM LAR TO THE PREVI QUS ALTERNATI VE, W TH ADDI TI ONAL CONSI DERATI ON FCR THE
CONSTRUCTI ON AND CPERATI ON OF THE TREATMENT FACILITY. THE CONSTRUCTI ON OF THE TREATMENT FACILITY WLL BE
QUTSI DE OF WASTE POND 5, | N AN AREA OF NO KNOMN CONTAM NATI ON.  HOAEVER, CONSTRUCTI ON OF THE SURGE TANK AND
THE PLUGE NG OF THE QUTFALL PIPE WLL OCCUR | N CONTAM NATED AREAS SUGCESTI NG THAT WORKER EXPOSURE TO ELEVATED
LEVELS OF MERCURY IN SO LS AND LEACHATE | S PCSSIBLE. THE BODY DOSE LEVELS OF MERCURY RESULTI NG FROM SUCH
EXPOSURE ARE | MPCSSI BLE TO ESTI MATE DUE TO THE LI M TED AMOUNT CF SCI ENTI FI C | NFORVATI ON QUANTI FYI NG THE
DERVAL ABSCRPTI ON OF MERCURY. CONSTRUCTION OF TH' S REMEDI AL ACTI VI TY | NCREASES THE CHANCE OF WORKER EXPOSURE
OVER THE NO ACTI ON ALTERNATI VE MAI NLY DUE TO THE CONSTRUCTI ON OF A SURCE PUMP AND PLUGE NG OF THE OUTFALL

Pl PE.

THE OPERATI ON OF THE TREATMENT FACI LI TY | NTRODUCES ADDI TI ONAL EXPCSURE TO OTHER HAZARDOUS NMATERI ALS ( PROCESS
CHEM CALS FOR PH ADJUSTMENT SUCH AS H2SO4, AND NACH) AND THE GENERATI ON OF POTENTI ALLY HAZARDOUS SLUDCES.



LABCRATCRY ACCI DENTS, SUCH AS CHEM CAL SPILLS ARE CONSI DERED TO PRESENT A POTENTI AL FOR EXPOSURE VI A DI RECT
CONTACT WTH ACI DS OR | NHALATI ON OF ANY GASEQUS FUMES OR VAPCRS. ADDI TI ONAL RI SKS | NCURRED AS A RESULT CF
THE OPERATI ON OF THE TREATMENT ALTERNATI VE | NCLUDE TRUCK ACCI DENTS RESULTI NG DURI NG THE TRANSPORTATI ON OF THE
SLUDGE TO AN COFFSI TE RCRA FACI LI TY.

THE FS ESTI MATES THAT THE COST OF TH S ALTERNATI VE WOULD RANGE BETWEEN THE FOLLOW NG

TOTAL ANNUAL  PRESENT TOTAL
CAPI TAL &M WORTH PRESENT
cosT OOSTS  OF ANNUAL  WORTH

REMEDI AL ALTERNATI VE (%) (%) COSTS ($) ($)

UPGRADE RUNON CONTROL W TH 860,052 245,687 1,946,407 2,806, 459

DI TCHES/ BERVE/ DOANCHUTES AND

TREAT POND 5 QUTFALL USI NG

SODI UM SULFHYDRATE

PREC! PI TATI ON

UPGRADE RUNON CONTROL W TH 2,143,052 219,687 1,750,407 3,894, 459

DI TCHES/ BERVE/ DOANCHUTES AND

TREAT POND 5 QUTFALL USI NG

| RON SULFI DE ( SULFEX)

PRECI PI TATI ON

UPGRADE RUNON CONTROL W TH 840,052 182,687 1,469,407 2,309, 459

DI TCHES/ BERVE/ DOANCHUTES AND
TREAT POND 5 QUTFALL USI NG
CARBON FI LTRATI ON.

TH S DOES NOT | NCLUDE COSTS FOR A GROUNDWATER MONI TORI NG SYSTEM THESE COSTS W LL DEVELOPED WHEN FURTHER
STUDI ES ON THE HYDROLOGY ARE COVPLETED.

ALTERNATI VE 4: UPGRADE RUNON CONTROLS W TH DI TCHES/ BERVS/ DOMCHUTES, CAP POND 5 W TH SYNTHETI C MEMBRANE
LI NER, I NSTALL GROUND WATER MONI TORI NG SYSTEM AND TREAT OUTFALL USI NG El THER SULFI DE PRECI PI TATI ON
TECHNI QUES OR CARBON ADSCRPTI ON

ALTERNATI VE 4 COVBI NES ALTERNATI VES 2 AND 3 AND | NCLUDES CAPPI NG OF WASTE POND 5. ALTERNATI VE 2 AND 3 HAVE
BEEN DESCRI BED PREVI QUSLY, HENCE THI S SECTI ON WLL FOCUS ON CAPPING CAPPING | S A VERY FEASI BLE REMEDI AL
ALTERNATI VE COVPONENT (BUT NOT A REMEDI AL ALTERNATI VE ALONE) FCR WASTE POND NO. 5, BECAUSE CF | TS POTENTI AL
TO PREVENT SURFACE WATER | NFI LTRATI ON | NTO THE SLUDGE AND CONSEQUENTLY REDUCE THE AMOUNT CF  CONTAM NATI ON
M GRATI NG TO THE NFHR.  THE APPRQACH TO CAPPI NG FORMULATED | N PREVI QUS SECTI ONS | S EXPECTED TO ACCOUNT FOR
SETTLEMENT AND STABI LI TY PROBLEMS, AND | F | MPLEMENTED PROPERLY, | S EXPECTED TO BE REASONABLY EFFECTI VE.

THE COVER DESIGN IS I N COVPLI ANCE W TH RCRA CLOSURE AND PCST CLOSURE CARE REQUI REMENTS | N THAT THE COVER IS
DESI GNED TO

- PROVIDE LONG TERM M NI M ZATI ON OF M GRATI ON CF LI QUI BS;

- FUNCTION WTH M NI MUM MAI NTENANCE:

- PROMOTE DRAI NAGE; AND

- ACCOVMODATE SETTLI NG AND SUBSI DENCE SO THAT THE COVER S I NTEGRITY IS
MAI NTAI NED.

A CRCSS- SECTI ON OF THE PROPOSED CAP DESI GN | S | LLUSTRATED IN FIGURE 9. | N GENERAL, TH S CAP DESI GN EMPLOYS
THE USE OF A 100 ML (0.1 INCHES) FLEXI BLE MEMBRANE LI NER (FM.) DESI GNED TO COVER THE ENTI RE 70-75 ACRES CF
WASTE POND 5. FILL AND GEOTEXTI LE MATERI ALS ARE ALSO EMPLOYED TO STABI LI ZE THE SLUDCE SURFACE. THE COVER
WLL BE SLOPED | N GENERAL CONFORMANCE W TH THE DI SCONTI NUOUS OR NOT CONS|I STENT WTH THE GENERAL  SLCPE,

DI VERSI ON PI PES OR CHANNELS W LL BE PLACED OVER THE COVER TO CONVEY THE WATER | F DEPRESSI ONS | N THE COVER
EXI ST, PUMPI NG MAY BE REQUI RED TO REMOVE TH S WATER. THE COVER MAY REQUI RE REI NFORCEMENT IN  THOSE AREAS.
THE CAP MAY BE FI TTED W TH COVPENSATI ON JO NTS THAT W LL ACCOMMODATE SETTLEMENT I F IT OCCURS. A COVPENSATI ON
JAONT IS AN AREA WHERE THE LI NER MATERIAL IS FOLDED. |IF TENSION | S APPLI ED, THE LI NER WLL COVWENSATE BY
UNFCOLDI NG

PERFORMANCE - -



THE CAPPI NG OF WASTE POND NO. 5, TOGETHER W TH UPGRADED SURFACE WATER RUNON CONTRCLS, WLL M N M ZE SURFACE
WATER | NFI LTRATI ON WHI CH ARE BOTH MAJCR CONTRI BUTORS TO THE CAUSE OF MERCURY CONTAM NATION OF THE NFHR A
LARCE PERCENTAGE OF THE WATER THAT SEEPS THROUGH THE SLUDGE AND MBI LI ZES MERCURY COMES FROM PRECI Pl TATI ON
AND SURFACE WATER RUNON FROM UPLAND AREAS. A PROPERLY FUNCTI ONI NG COVER W LL PREVENT SOME OF TH S WATER FROM
COM NG | NTO CONTACT W TH THE MERCURY SLUDGE AND THEREFORE REDUCE THE ENVI RONMENTAL AND HEALTH HAZARD FROM THE
POND. PEAK MERCURY CONCENTRATI ONS W LL BE REDUCED. MERCURY FLUX WLL BE REDUCED AS VELL.

CAPPI NG WLL BE PARTI CULARLY EFFECTI VE FOR THE WASTE POND BECAUSE MOST OF THE MERCURY | S LOCATED I N THE UPPER
LAYERS OF THE SLUDCE (18 FEET) ABOVE THE WATER TABLE. CONSEQUENTLY, A LARCE PERCENTACGE OF THE WATER THAT
COMES | N CONTACT W TH THE MERCURY SEEPS DOM FROM THE SURFACE. GROUND WATER BASE FLOW ACCOUNTS FOR THE

REMAI NI NG FLOW QUT OF THE OUTFALL, HOMNEVER, A GROUND WATER STUDY | S NECESSARY TO DETERM NE THE FLOW

SI TE CONDI TI ONS THAT COULD POTENTI ALLY AFFECT THE PERFORMANCE CF A COVER ARE SLUDCE | NSTABI LI TY AND
SETTLEMENT CHARACTERI STICS. AS | NDIi CATED IN SECTION 3 OF THE FS, THERE | S GREAT POTENTI AL FOR THE SLUDGE TO
SETTLE WHEN SUBJECTED TO HEAVY LQADS. THE CAP DESI GN | NTRCDUCED I N TH S STUDY HAS BEEN TAI LORED TO
ACCOMMCDATE THESE CONDI TIONS.  THE CAP | S LI GATVEI GHT AND MAY BE FI TTED W TH COVPENSATI ON JO NTS TO
ACCOMMCDATE ANY SETTLEMENT THAT MAY CCCUR.  LAYERS OF FILL AND GEOTEXTI LE ARE | NCLUDED I N THE DESI GN TO ADD
STABI LI TY TO THE SLUDGE SURFACE AND BEARI NG CAPACI TY TO SUPPORT THE MACHI NERY USED | N LI NER | NSTALLATI ONS.
ADDI TI ONAL GEOTEXTI LE MATERI AL CAN BE APPLI ED TO AREAS WHERE ADDI TI ONAL SUPPORT | S NEEDED.

WHEN EVALUATI NG USEFUL LI FE, A NUMBER OF FACTCRS MUST BE CONSI DERED. THE PRI MARY CONCERN OF LI NERS EXPOSED
TO THE SUN | S DEGRADATI ON FROM ULTRAVI CLET RADI ATI ON.  SCHLEGAL HAS | NDI CATED THAT A LI NER MANUFACTURED W TH
2 PERCENT CARBON BLACK |'S EXPECTED TO BE SUFFI Cl ENTLY RESI STANT TO ULTRAVI OLET DEGRADATI ON. I N ADDI TI ON, THE
TH CKER THE LI NER, THE LESS | MPACT ULTRA VI OLET DECGRADATI ON WLL HAVE ON  LINER I NTEGRI TY. REPRESENTATI VES
OF SCHLEGAL LI NI NG COMPANY HAVE | NDI CATED THAT THICK LINERS (I1.E., 100 ML) INSTALLED IN ARI D CLI MVATES W TH
PROLONGED EXPCSURE TO THE SUN, HAVE LASTED UP TO 50 YEARS SCHLEGAL | NDI CATED THAT HUM D ENVI RONMENTS ARE
MORE FAVORABLE FOR LINERS. THUS, IT IS CONCElI VABLE THAT A THI CKER GAUGED LI NER | NSTALLED I N CLI VATI C

CONDI TI ONS CHARACTERI STIC OF VIRG NIA WLL REMAIN STRUCTURALLY STABLE FOR AT LEAST A 50- YEAR PERI CD. AT
THE END OF TH' S PERI OD, COVPLETE LI NER REPLACEMENT MAY BE REQUI RED.

ANOTHER CONSI DERATI ON UNDER USEFUL LI FE IS THE EFFECT OF CONTI NUAL STRESS ON THE LI NER  THREE CONCEl VABLE
OCCURRENCES COULD CAUSE CONTI NUAL STRESSI NG CF THE LI NER:

- PONDI NG OF WATER,
- DI FFERENTI AL SETTLEMENT OF THE SLUDGE; AND
- CGROUND SUBSI DENCE DUE TO WATER TABLE LOWERI NG

AS STATED EARLI ER, THE LI NER SYSTEM | S CAPABLE COF ENDURI NG THESE STRESSES FOR PROLONGED PERI CDS OF TI ME.
HOMNEVER, | T IS CONCElI VABLE THAT BREACHES COULD OCCUR. THE ADVANTAGES OF LEAVI NG THE LI NER EXPCSED ARE THAT
FAI LURES CAN BE QU CKLY DETECTED AND THE LI NER CAN BE EASI LY ACCESSED FOR REPAIRS. THUS, A BREACH COULD BE
DETECTED AND REPAI RED BEFORE UNFAVORABLE EVENTS OCCUR.  CONSEQUENTLY, THE USEFUL LIFE OF THE LINER IS
PROLONGED DUE TO THE EASE I N MONI TORI NG AND REPAI R OF THE LI NER

RELI ABI LI TY --

FLEXI BLE MEMBRANE LI NERS HAVE GAl NED W DESPREAD USE AS BARRI ER LAYERS | N THE RECENT PAST. THEY HAVE BEEN

I NSTALLED I N LI NER SYSTEMS, UNDER LI QUI D | MPOUNDIVENTS AND DI SPOSAL UNITS, | N COVER SYSTEMS OVER WASTE

DI SPOSAL UNI' TS, AND OTHER LI QU D AND WASTE BARRI ER APPLI CATI ONS. THEY HAVE BEEN DEMONSTRATED TO BE EFFECTI VE
I N PREVENTI NG M GRATION OF LIQU DS. A FLAWESS FM. | S VI RTUALLY | MPERVEABLE. HOWEVER, CONSTRUCTI ON

FABRI CATI ON FLAWS ARE SOVETI MES UNAVO DABLE AND THEREFORE | T CANNOT BE ASSUMED THAT FMLS ARE LEAK FREE
NEVERTHELESS, A WELL CONSTRUCTED FM. CAN BE AN EXTREMELY EFFECTI VE BARRI ER

EXPCSED FMLS HAVE BEEN | NSTALLED AS COVERS OVER LI QUI D | MPOUNDMENTS, RESERVA RS, AND ANAERCBI C DI GESTERS AND
HAVE PERFORVED EXTREMELY WELL TH CK GAUGED FMLS (I.E., 80 TO 150 ML) HAVE ENDURED HOT, ARI D CLI MATES FCR
PERI CDS OF UP TO 50 YEARS.

LI NING COVWPANI ES HAVE | NSTALLED THI CK FMLS AS BARRI ER LAYERS OVER ANAERCBI C DI GESTERS. | N THESE APPLI CATI ONS
THE LINER IS DESI GNED TO CONFCRM W TH THE LI QUI D LEVEL OF THE | MPOUNDMVENT. THE TH CKER GAUGES OF FMLS HAVE
BEEN USED DUE TO THEI R STRENGTH CAPABI LI TIES | N ACCOMMODATI NG THE STRESSES RESULTI NG FROM LI QUI D LEVEL
MOVEMENT. THESE FMLS HAVE BEEN REPORTED TO PERFORM EXTREMELY WELL W TH LI TTLE OR NO DI FFI CULTI ES | N THESE
APPLI CATI ONS.



GEOTEXTI LES AND FI LL LAYERS HAVE BEEN USED I N MANY APPL|I CATI ONS TO ENHANCE STABI LI TY AND | MPROVE BEARI NG
CAPACI TY UNDERNEATH H GHWAYS, ALONG SLOPES UNDER WASTES DI SPCSAL UNITS, ETC. I T IS EXPECTED THAT THE
SUPPORT LAYER DESI GN WLL BE SUFFI Cl ENT TO SUPPCRT MACH NERY USED I N LI NER APPLI CATI ONS.  WHERE EXTREMELY
SOFT SLUDGE |'S ENCOUNTERED, ADDI TI ONAL LAYERS OF GECTEXTI LE MAY BE USED TO ENHANCE STABI LI TY.

OPERATI ON OF THE CAPPI NG SYSTEM NAY | NVOLVE SURFACE WATER PUMPI NG | F DEPRESSI ONS | N THE LI NER SYSTEM ARE

EVI DENT AND PRCLONGED PONDI NG OCCURS.  CONTI NUAL MONI TORING OF THE SI TE WLL BE REQU RED TO SCAN FCR TEARS OR
BREACHES IN THE LI NER.  NMAI NTENANCE MAY BE REQUI RED | F BREACHES OR TEARS OCCUR OR | F THE SLOPE OF THE SURFACE
WATER CONVEYANCE SYSTEM IS DI STURBED. MAI NTENANCE W LL | NVOLVE RELATI VELY SI MPLE LI NER PATCHI NG  ACTIVI Tl ES
AND REASSEMBLEMENT OF THE PI PE SYSTEM

OPERATION (1. E., PUWING OF SURFACE WATER) OF THE SI TE COULD OCCUR RATHER FREQUENTLY DURI NG W NTER AND SPRI NG
MONTHS | F PONDI NG OF WATER OCCURS. HOWEVER, THE PUMPI NG ACTI VI TI ES WOULD BE RATHER SI MPLE BECAUSE  WATER
WOULD ONLY BE PUMPED TO THE PERI METER RUN-ON CONTROL SYSTEM OR ONE OF THE MAI N SURFACE WATER CONVEYANCE Pl PES
I NSTALLED OVER THE LI NERS. MONI TORI NG OF CAP | NTEGRI TY SHOULD BE RATHER FREQUENT (I.E., MONTHLY) SO THAT

FAI LURES CAN BE DETECTED AND REPAI RED EXPEDI Tl QUSLY.

| MPLEMENTABI LI TY --

CONSTRUCTI ON OF THE CAP WLL BE COVPLI CATED BY THE SETTLEMENT AND STABI LI TY CHARACTER STI CS OF THE SLUDCGE.
EXTREME PRECAUTI ONS WLL HAVE TO BE TAKEN TO AVA D DI STURBI NG THE SLUDGE. STABI LI TY PROBLEMS WERE
ENCOUNTERED DURI NG AND AFTER THE CONSTRUCTI ON OF A PORTI ON OF THE RUNON CONTROL SYSTEM OVER THE SLUDGE.
HONEVER, BY USI NG CAREFUL TECHNI QUES, THE CONSTRUCTI ON WAS SOVEWHAT SUCCESSFUL. THE CONTRACTCOR PLACED A
GEOTEXTI LE OVER THE SURFACE OF THE SLUDCGE TO ATTEMPT TO STABI LI ZE THE SURFACE. SUBSEQUENTLY, LAYERS CF THE
RUNON CONTROL SYSTEM WERE PLACED IN THI N LI FTS TO AVO D SUBSTANTI AL DI STURBANCE. PRECAUTI ONS WERE TAKEN TO
AVA D | NDUCI NG SUBSTANTI AL MACHI NERY LQADS ON THE SYSTEM

SI M LAR PRECAUTI ONS SHOULD BE TAKEN DURI NG | NSTALLATI ON OF THE COVER SYSTEM THE LAYERS OF FILL AND
GEOTEXTI LES ARE EXPECTED TO PROVI DE SUFFI CI ENT BEARI NG CAPACI TY AND STABI LI TY ENHANCEMENT FOR CONSTRUCTI ON
ACTIVITIES. SUBSTANTI AL MACH NERY LCADS SHOULD BE AVAO DED OVER THE SOFTEST PORTIONS OF THE SITE (I.E, THE
WESTERLY AND CENTRAL PORTIONS). | N THESE AREAS | T MAY BE MORE FEASI BLE TO MANUALLY | NSTALL THE FM..
SCHLEGAL HAS | NDI CATED THAT THE LI NER MATERI AL CAN BE MANUFACTURED | N SVALLER, MORE MANAGEABLE RCOLLS.

ADDI TI ONAL LAYERS OF GEOTEXTI LES MAY BE PLACED | F ADDI TI ONAL SUPPCRT | S NEEDED.

I T I'S CONCElI VABLE THAT CONSTRUCTI ON W LL BE PROLONGED DUE TO DI FFI CULTI ES ENCOUNTERED DURI NG CONSTRUCTI ON.

I NSTALLATI ON CF A LI NER OVER A STABLE FCOUNDATI ON COULD BE ACCOWPLI SHED | N APPROXI MATELY 1 MONTH. HOWNEVER, THE
STRUCTURAL DI FFI CULTI ES ASSOCI ATED W TH WASTE POND NO 5 COULD PROLONG CONSTRUCTI ON FROM 2 TO 3 MONTHS.  THI'S
ACCOUNTS FOR TI ME TO I NSTALL THE FI LL AND GECTEXTI LE LAYERS. | N ADDI TI ON TO CONSTRUCTI ON DI FFI CULTI ES,
CONTI NGENCI ES SUCH AS ADVERSE WEATHER CONDI TI ONS MUST BE CONSI DERED. LI NER MANUFACTURERS RECOMVEND THAT

LI NERS NOT BE | NSTALLED I N WNDY, WET, CR CO.LD WEATHER( TEMPERATURE BELOW 40 DEGREES F ARE UNFAVCRABLE). IT
I S PROBABLE THAT ALL OR SOVE OF THESE CONDI TI ONS W LL PERSI ST THROUGHOUT THE YEAR ( PARTI CULARLY W NTER AND
SPRING. THUS, TIME MJUST BE SET ASI DE FOR THESE CONTI NGENCI ES. SCHLEGAL ESTI MATES THAT AT LEAST 2 TO 3
WEEKS BE SET ASI DE TO ACCOUNT FOR WEATHER CONTI NGENCI ES. BASED ON THE ABOVE Tl ME ESTI MATES, | T APPEARS THAT

I NSTALLATI ON CF A CAP OVER WASTE POND 5 COULD TAKE TAKE FROM 3 TO 6 MONTHS.

BENEFI Cl AL RESULTS MAY NOT BE SEEN | MVEDI ATELY AFTER THI S TECHNOLOGY | S | MPLEMENTED. RESULTS CF

CONCENTRATI ON MONI TORI NG OF THE QUTFALL AFTER THE CONSTRUCTI ON OF A RUNON CONTRCL SYSTEM SUGGESTS THAT THERE
I'S AT LEAST A 6-MONTH LAG IN TI ME TO SEE BENEFI Cl AL RESULTS. THE LAG EXI STS BECAUSE OF THE TIME | T TAKES FOR
WATER TO | NFI LTRATE THROUGH THE SLUDGE. THUS, 1T IS CONCEl VABLE THAT BENEFI Cl AL RESULTS WLL NOT BE SEEN
UNTIL 6 MONTHS AFTER CONSTRUCTI ON.

SAFETY - -

THERE ARE NO MAJOR SAFETY- RELATED | SSUES CONCERNI NG THREATS TO NEARBY COVMUNI TI ES AND THE ENVI RONMVENT.
THREATS TO THE ENVI RONMVENT ARE NOT EXPECTED TO | NCREASE DURI NG | MPLEMENTATI ON OF THI S ALTERNATI VE. WORKER
PROTECTI ON | N ACCORDANCE W TH OSHA MUST BE | NSTI TUTED DURI NG CAP CONSTRUCTI ON ( PARTI CULARLY DURI NG

I NSTALLATI ON OF GEOTEXTI LE AND FI LL LAYERS). EXTREME CARE WLL HAVE TO BE TAKEN WHEN DRI VI NG HEAVY
CONSTRUCTI ON VACHI NERY OVER THE SLUDGE TO AVA D STABI LI TY FAI LURES AND VEH CLE ACCI DENTS.

Rl SK FROM EXPCSURE TO MERCURY VI A DI RECT CONTACT W TH CONTAM NATED SO LS OR LEACHATE WAS CONSI DERED PGSS| BLE
FOR WORKERS DURI NG THE CONSTRUCTI ON OF THE CAP AND TREATMVENT FACILITY. ADDI TIONALLY, EXPCSURE VIA

I NHALATI ON CF CONTAM NATED DUST OR VAPCRS GENERATED BY THESE CONSTRUCTI ON ACTI VI TI ES WAS CONSI DERED PGSSI BLE
FOR AREA RESI DENTS. EXPCSURES VI A THESE TWO ROUTES ARE CONSI DERED TO BE TEMPORARY, LASTING ONLY FOR THE



DURATI ON OF THE CONSTRUCTI ON PERI CD. ONCE THE CAP | S | N PLACE EXPOSURE VI A DI RECT CONTACT OR | NHALATI ON W LL
BE SI GNI FI CANTLY REDUCED.

THE TREATMENT ALTERNATI VES PRESENT ADDI TI ONAL RI SKS FROM EXPCSURE TO PROCESS CHEM CALS AND HAZARDOUS SLUDGES.
THE RI SK TO THE OPERATORS OF THE TREATMENT FACI LI TY WLL CONTI NUE FOR THE DURATI ON OF TREATMENT  OPERATI ONS.
TRUCK ACCI DENTS RESULTI NG FROM THE TRANSPORTATI ON OF HAZARDOUS SLUDGES TO AN OFFSI TE RCRA FACILITY IS

CONSI DERED TO PRESENT AN | NSI GNI FI CANT RI SK.

THE TREATMENT OF WASTE POND 5 DI SCHARGE WATER | N ADDI TI ON TO UPGRADI NG RUNON CONTRCLS AND THE PLACEMENT OF A
FULL SYNTHETI C FLEXI BLE MEMBRANE CAP OVER WASTE POND 5 WLL RESULT IN A DECREASE | N THE MERCURY

CONCENTRATI ONS TO APPROXI MATELY 69 PPB. THE RESULTANT FLUX OF 0.118 G DAY MERCURY | NTO THE RIVER WLL RESULT
I N APPROACHI NG AND ACHI EVI NG MERCURY CONCENTRATI ONS OF 0. 05 PPB I N SURFACE WATER AND 0.5 PPMIN  SEDI MENTS.
AT THCSE LEVELS MERCURY LEVELS IN FI SH TI SSUE WLL FALL BELOW1 PPM DI SRUPTI ON CF THE AREA AROUND WASTE
POND 5 WLL RESULT DURI NG THE CONSTRUCTI ON COF THE TREATMENT FACI LITY AND PLACEMENT OF THE CAP HOANEVER TH S
DI SRUPTI ON TO THE TERRESTRI AL AND AQUATI C ECOSYSTEMS | S CONSI DERED TO BE NEGLI G BLE. THE TREATMENT OF WASTE
POND 5 DI SCHARGE CONCURRENT W TH UPGRADI NG RUN- ON CONTROL AND THE PLACEMENT OF A FULL  SYNTHETI C FLEXI BLE
MEMBRANE CAP W LL BE EFFECTI VE | N PROTECTI NG THE ENVI RONVENT.

THE FS ESTI MATES THAT THE COST OF TH S ALTERNATI VE WOULD RANGE BETWEEN THE FOLLOW NG

TOTAL ANNUAL ~ PRESENT TOTAL
CAPI TAL &M WORTH PRESENT
cosT OOSTS  OF ANNUAL WORTH

REMEDI AL ALTERNATI VE (%) (%) CCSTS (9) (%)

UPGRADE RUNON CONTRCL W TH 8,455,035 405,922 3,456,927 11,911, 962
DI TCHES/ BERVS/ DOANCHUTES,

CAP POND 5 WTH SYNTHETI C

MEMBRANE LI NER, | NSTALL

GROUND WATER MONI TORI NG

SYSTEM TREAT QUTFALL USI NG

SODI UM SULFHYDRATE

PRECI PI TATI ON

UPGRADE RUNON CONTROL WTH 9,738,035 379,922 3,260,927 12,999, 962
DI TCHES/ BERVB/ DOACHUTES,

CAP POND 5 W TH SYNTHETI C

MEVMBRANE LI NER, | NSTALL GAM

SYSTEM TREAT QUTFALL USI NG

| RON SULFI DE ( SULFEX)

PRECI Pl TATI ON

UPGRADE RUNON CONTROL W TH 8,435,035 342,922 2,979,927 11,414,962
DI TCHES/ BERVS/ DOANCHUTES,

CAP POND 5 W TH SYNTHETI C

MEMBRANE LI NER, | NSTALL GAM

SYSTEM TREAT QUTFALL USI NG

CARBON FI LTRATI ON.

#RA
RECOMVENDED ALTERNATI VE

SECTI ON 121 OF SARA ADDS A NEW SECTI ON TO CERCLA THAT ESTABLI SHES A VARI ETY OF REQUI REMENTS RELATI NG TO THE
LEVEL OF CLEANUP FOR REMEDI AL ACTI ONS UNDER CERCLA. TH S SECTI ON CODI FI ES MANY OF THE EXI STI NG

REQUI REMENTS UNDER THE NCP, BUT ALSO ESTABLI SHES ADDI TI ONAL DI RECTI ONS FOR SELECTI NG PERVANENT REMEDI ES AND
FOR MEETI NG STATE REQUI REMENTS ( ARARS - LI STED I N TABLE 2).

THE BASI C REQUI REMENTS FOR A SELECTED REMEDY ARE THAT THE REMEDI AL ACTI ONS BE:

1) PROTECTI VE OF HUVMAN HEALTH AND THE ENVI RONVENT;
2) COST EFFECTI VE;



3) I N ACCORDANCE W TH THE NCP; AND
4) I N ACCORDANCE W TH NEW SARA PROVI SI ONS.

CONSI DERI NG THE CURRENT AND POTENTI AL SI TE HAZARDS, THE RECOMVENDED ALTERNATI VE | S ALTERNATI VE 3.

ALTERNATI VE 3 HAS BEEN CHOSEN AS A | NTERI M ALTERNATI VE DUE TO THE STUDI ES STI LL NEEDED TO DEFI NE THE EXTENT
OF CONTAM NATION.  THI' S ALTERNATI VE CONSI STS OF UPGRADE RUNON CONTROL W TH DI TCHES/ BERMS/  DOANCHUTES,
TREATMENT OF POND 5 QUTFALL, AND GROUNDWATER MONI TORING  IN ADDI TION TO TH S | NTERI M REMEDY, A GROUNDWATER
STUDY, BI OQASSESSMENT, AND ADDI TI ONAL SAMPLI NG ALONG THE NFHR NEED TO BE | MPLEMENTED. ONCE THESE STUDI ES ARE
COWVPLETE, A FINAL REMEDI AL ACTI ON COULD BE DEVELCPED. | T SHOULD BE NOTED THAT AN | NTERI M ALTERNATI VE DCES
NOT HAVE TO COVPLY W TH ALL SARA REQUI REMENTS. HOWEVER, TH S | NTERI M ALTERNATI VE DOES MAKE USE CF TREATMENT
OPTI ONS.

THE NO ACTI ON ALTERNATI VE | S NOT' EFFECTI VE I N M TI GATI NG THE MERCURY EXPCSED HAZARD TO THE ENVI RONMENT AT THE
SALTVILLE SITE. UNDER THE NO ACTI ON ALTERNATI VE, MERCURY CONCENTRATI ONS I N THE SEDI MENT W LL REMAI N ABOVE
0.5 PPM AND MERCURY SURFACE WATER CONCENTRATI ONS W LL EXCEED 0.05 PPB AT CERTAIN TI MES OF THE YEAR  THESE
ENVI RONVENTAL CONDI TI ONS W LL RESULT IN MERCURY FI SH Tl SSUE LEVELS GREATER THAN 1 PPM AND WLL CONTI NUE TO
ADVERSELY | MPACT THE I NTEGRI TY OF THE AQUATI C ECOSYSTEM ( DECREASE I N SPECI ES DI VERSI TY AND VITALITY). THE
CONCENTRATI ONS CF 0. 05 PPB | N SURFACE WATER AND 0.5 PPM I N SEDI MENTS. CONSEQUENTLY, THESE ALTERNATI VES

CONTRI BUTE TO THE EFFECTI VE AND Tl MELY CLEANUP CF THE AQUATI C ENVI RONMENT AT THE SALTVI LLE SI TE.

#COEL
COVPARI SON CF ALTERNATI VES AND CONSI STENCY W TH OTHER ENVI RONMVENTAL LAWS

ALTERNATI VE 1

THE NO ACTI ON ALTERNATI VE | S REQUI RED BY THE NCP, 40 CFR 300.68, TO BE DEVELOPED AND CONS|I DERED AS PART CF
THE CERCLA. THE NO ACTI ON ALTERNATI VE DEVELOPED FOR THE SALTVI LLE SI TE CONSI STS OF CONTI NUED COVPLI ANCE TO
THE SPECI AL ORDER (| SSUED BY THE VSWCB TO OLI N CORPCRATI ON ON AUGUST 1982), CONTI NUED MONI TORI NG AND ANALYSI S
OF FISH, AND RI VER SEDI MENTS AND WATER, MAI NTENANCE OF EXI STI NG ONSI TE RUNON CONTROL STRUCTURES, AND SI TE
SECURI TY.

TH S ALTERNATI VE DCES NOT MEET THE GOALS OF THE NCP WHI CH ARE TO M NIM ZE OR M Tl GATE THREATS TO THE HUMVAN
HEALTH AND THE ENVI RONVENT AND PROVI DE ADEQUATE PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONMENT. FI SH AND
FRESH WATER I N THE NFHR W LL CONTI NUE TO RECElI VE MERCURY- CONTAM NATED WASTES.

THE NO ACTI ON ALTERNATI VE IS NOT I N COVPLI ANCE W TH APPLI CABLE FEDERAL AND STATE RCRA CLOSURE/ POST CLOSURE
REQUI REMENTS (40 CFR 264 SUBPART G AND DCES NOT ADDRESS GROUNDWATER CONTAM NATI ON (264 SUBPART F). IT IS
PRESENTLY UNKNOM TO WHAT EXTENT GROUNDWATER |'S CONTAM NATED.

ALTERNATI VE 2

TH' S ALTERNATI VE APPEARS TO HELP M NI M ZE THREATS TO THE ENVI RONVENT THROUGH A MODERATE REDUCTI ON OF THE FLOW
OF CONTAM NATED EFFLUENT FROM WASTE POND 5 TO THE NFHR.  THI' S ALTERNATI VE DCES NOT, HOAEVER, APPEAR TO

PROVI DE ADEQUATE PROTECTI ON OF THE ENVI RONMVENT BECAUSE THE UNTREATED, CONTAM NATED EFFLUENT W LL CONTI NUE TO
ENTER THE NFHR AT ONLY A SLI GHTLY REDUCED VOLUME. THI S ALTERNATI VE IS NOT | N COVPLI ANCE W TH APPLI CABLE
FEDERAL AND STATE RCRA CLOSURE AND GROUNDWATER MONI TORI NG REQUI REMENTS AT 40 CFR 264 SUBPARTS G AND F.

RUNON CONTROLS SHOULD BE UPGRADED | N COVPLI ANCE TO RCRA SPECI FI CATI ONS. STATE STANDARDS APPEAR TO BE

EQUI VALENT TO THE FEDERAL RCRA STANDARDS. APPROPRI ATE AND RELEVANT REQUI REMENTS | NCLUDE 40 CFR 264. 301(C)
FOR LANDFI LLS AND 264. 221(D) FOR SURFACE | MPOUNDMENTS.  UNDER 264. 301(C), THE RUNON CONTROL SYSTEM MJUST BE
DESI GNED, CONSTRUCTED, OPERATED, AND MAI NTAI NED TO PREVENT FLOW ONTO THE ACTI VE PORTI ON OF THE LANDFI LL

DURI NG A PEAK DI SCHARGE FROM AT LEAST A 25- YEAR STORM  UNDER 264. 221(D), SURFACE | MPOUNDMENTS ARE REQUI RED
TO HAVE DI KES THAT ARE DESI GNED, CONSTRUCTED, AND NAI NTAI NED W TH SUFFI CI ENT | NTEGRI TY TO PREVENT MASSI VE
FAILURE OF THE DIKES. THE RUNON CONTRCL SYSTEM SPECI FIED IN TH S ALTERNATI VE | S DESI GNED TO W THSTAND AT
LEAST A 25- YEAR STORM AND THE ASSCCI ATED DI KES ARE DESI GNED TO HAVE SUFFI CI ENT STRUCTURAL | NTEGRI TY. RUNCFF
CONTROLS AND ASSOCI ATED COLLECTI ON AND HOLDI NG FACI LI TI ES ARE NOT APPLI CABLE NCR RELEVANT AND APPRCPRI ATE
REQUI REMENTS TO THI S ALTERNATI VE AT WASTE POND 5. THE PURPOSE OF RUNON CONTROL |'S TO REDUCE THE AMOUNT OF
WATER REACH NG THE WASTE POND AND TO REDUCE THE AMOUNT COF CONTAM NATI ON RUN- OFF GENERATED. THE RUNOFF
RESULTI NG FROM DI VERTI NG RUNON ONTO THE POND W LL REMAI N UNCONTAM NATED AND W LL FLOW NATURALLY I NTO THE
NFHR.  ALTHOUGH THE UPGRADI NG OF RUNON CONTROLS DOES NOT APPEAR TO I NVOLVE DI RECT CONTACT W TH THE

CONTAM NATED WASTES, CSHA SHOULD BE CONSULTED FCR PROPER WORKER SAFETY AND HEALTH  GU DANCE PRICR TO
COMMENCI NG ANY WORK AT THE SI TE.



ASI DE FROM SPEC! FI ED DETECTI ON AND COVPLI ANCE MONI TORI NG PROGRAMS | N SUBPART F, CORRECTI VE ACTI ON

REQUI REMENTS AT 264. 100 MAY ALSO BECOME APPLI CABLE OR RELEVANT | F GROUNDWATER CONTAM NATI ON |'S EVI DENT.

UNDER THE RCRA REGULATI ONS, CORRECTI VE ACTI ONS MUST ATTAIN A GROUNDWATER CLEANUP STANDARD ESTABLI SHED FCR
EACH FACILITY. FOR A LI M TED NUMBER COF POTENTI AL CONTAM NANTS, A STANDARD | S SPECI FI ED I N THE REGULATI ONS AT
LEVELS CORRESPONDI NG TO NATI ONAL | NTERI M PRI MARY DRI NKI NG WATER STANDARDS (Nl PDWS) DEVELOPED PURSUANT TO THE
SAFE DRI NKI NG WATER ACT. 40 CFR 141. 11 SPECI FI ES MAXI MUM CONTAM NANT LEVEL FOR MERCURY OF 0. 002 MZ L. IN
THE ABSENCE OF AN ACL OR A STANDARD BASED ON SAFE DRI NKI NG WATER ACT DETERM NATI ONS, THE GROUNDWATER

PROTECTI ON STANDARD OF 0. 002 MJ L MERCURY (264.94) | S CONSI DERED A BACKGROUND LEVEL. | T SHOULD BE NOTED THAT
THE STATE OF VIRGA NI A HAS SPECI FI ED A MORE STRI NGENT MCL FOR MERCURY AT 0. 0002 MY L TO PROTECT GROUNDWATER

( SECTI ON 10. 060. 05 OF THE VI RG NI A HAZARDOUS WASTE NMANAGEMENT REGULATI ONS) .

ALTERNATI VE 3

THE | NFLUENT TO THE PROPOSED TREATMENT FACILITY (I.E., THE EXI STING POND 5 DI SCHARCE) |'S AN RCRA HAZARDOUS
WASTE (40 CFR 261.3(C)(2)). |IN ADDITION, WASTEWATER SLUDCGE CR SPENT CARBON GENERATED BY THE TREATMENT
PROCESS MAY BE CONSI DERED A CHARACTERI STI C RCRA HAZARDOUS WASTE, SINCE | TS EXPECTED MERCURY CONCENTRATION | S
SUFFI G ENTLY H GH TO CAUSE I T TO EXCEED THE EP TOXICI TY LIMT FOR MERCURY, 0.2 MJ L (40 CFR 261. 24).

CONSTRUCTI ON AND CPERATI ON OF THE TREATMENT FACI LI TY MUST BE | N COVPLI ANCE W TH RCRA FACI LI TY STANDARDS AND
ADM NI STRATI VE REQUI REVENTS FOR HAZARDOUS WASTE STORAGE, TREATMENT OR DI SPOSAL FACI LI TIES UNDER 40  CFR PART
264 SUBPARTS A THROUGH H. THE TREATMENT FACI LI TY WLL BE DESI GNED AND OPERATED | N ACOORDANCE W TH THESE
REQUI REMENTS. PERFORMANCE ASPECTS OF THE TREATMENT FACI LI TY WLL BE REGULATED UNDER THE CLEAN WATER ACT' S
NPDES PROGRAM GOVERNI NG WASTEWATER DI SCHARGES, AS DI SCUSSED BELOW AND W LL NOT BE REGULATED UNDER RCRA (40
CFR 261. 4(A) (2)).

SLUDGE OR SPENT CARBON GENERATED DURI NG THE TREATMENT PROCESS W LL BE TEMPCRARILY STORED ON-SI TE WH LE

AWAI TI NG OFF- SI TE TRANSPORT AND DI SPCSAL.  SLUDGE OR SPENT CARBON WLL NOT BE STORED ON- SI TE FOR MORE THAN 90
DAYS. THEREFORE, ACCORDI NG TO 40 CFR 262.34(A), THE ON S| TE STORACE OF THESE HAZARDOUS WASTES W LL NOT

REQUI RE A RCRA PERM T. HOAEVER, THEY MJST BE STORED | N COVPLI ANCE W TH THE REQUI REMENTS OF 40 CFR PART 265
SUBPART | (I NTERI M STATUS STANDARDS FOR STORACE OF HAZARDOUS WASTES | N CONTAI NERS). THESE REQUI REMENTS ARE
ORDI NARI LY ADM NI STRATI VE | N NATURE AND DO NOT | MPCSE STRI NGENT DESI GN STANDARDS ON SLUDGE STORAGE

FAC LITIES. THEY WLL BE COVPLI ED W TH THROUGH PROPER RECORDKEEPI NG AND OPERATI ON OF THE STORAGE FACI LI TY.

RCRA REGULATES THE OFF- SI TE TRANSPORT OF HAZARDOUS WASTES THROUGH THE ADOPTI ON OF CERTAI N DOT REGULATI ONS
GOVERNI NG THE TRANSPCRT OF THESE WASTES. RCRA HAZARDOUS WASTE TRANSPORT REGULATI ONS ARE SPECI FI ED UNDER 40
CFR PART 263 AND ENCOVPASS TRANSPORTER | DENTI FI CATI ON NUMBERS, MANI FESTS, RECCRDKEEPI NG AND HAZARDOUS WASTE
DI SCHARGES DURI NG TRANSPORT. THE OFF- SI TE TRANSPORT OF HAZARDOUS SLUDGE OR SPENT CARBON FROM THE SALTVI LLE
SITE WLL BE PERFORVED | N DOT- APPROVED TRANSPORT CONTAI NERS BY A COMMVERCI AL HAULER HAVI NG AN EPA TRANSPORTER
| DENTI FI CATION NUMBER. I N THI S MANNER, THE OFF- SI TE TRANSPORT OF WASTES FROM THE SALTVI LLE SITE WLL BE
PERFCRVED | N COVPLI ANCE W TH THE PART 263 REQUI REMENTS.

I N ACCORDANCE W TH THE NCP AND SPECI FI ED UNDER 40 CFR 300. 68(A) (3), OFF-SITE DI SPCSAL OF HAZARDOUS WASTES
REMOVED FROM CERCLA SI TES CAN ONLY OCCUR AT FACI LI TI ES THAT ARE FULLY PERM TTED UNDER APPROPRI ATE FEDERAL
AND STATE REGULATIONS (I.E., A FULLY PERM TTED RCRA FACI LITY). THE HAZARDOUS SLUDGE OR SPENT CARBON
TRANSPORTED OFF THE SALTVILLE SI TE MUST BE DI SPOSED OF IN SUCH A FACILITY. A FULLY-PERM TTED RCRA DI SPCSAL
FACI LI TY THAT WLL ACCEPT THE MERCURY- CONTAM NATED SLUDCGE OR SPENT CARBON FROM THE SALTVI LLE SI TE HAS NOT
BEEN | DENTI FI ED AS PART COF THI S STUDY. HOWNEVER, COMMERCI AL RCRA LANDFI LLS ONLY ACCESS WASTEWATER  SLUDGES
FOR DI SPCSAL, DEPENDI NG ON THE SCLI DS CONTENT AND CHEM CAL MAKE-UP OF THE SLUDGE. I T IS NOI EXPECTED THAT
TH S SLUDGE AREA | S HAZARDQUS TO HEALTH.

I SSUE WLL SI GNIFI CANTLY | MPACT | MPLEMENTATI ON OF A TREATMENT ALTERNATI VE, ALTHOUGH THE TI ME REQUI RED TO
| MPLEMENT THE ALTERNATI VE MAY BE LENGTHENED IF I T IS DI FFI CULT TO LOCATE A PERM TTED LANDFI LL THAT WLL
ACCEPT THE WASTE FROM THE SALTVI LLE SI TE.

UNDER SECTI ON 402 OF THE CLEAN WATER ACT, THE FEDERAL GOVERNMENT HAS AUTHORI TY TO REGULATE WASTEWATER
DI SCHARCES THROUGH THE NPDES PERM T PROGRAM (40 CFR PART 415 SUBPART F). THE STATE OF VIRGA N A | S AUTHCORI ZED
TO ADM NI STER THE NPDES PERM T PROGRAM AT THE STATE LEVEL.

IT IS ASSUMED THAT THE NPDES PERM T FOR THE DI SCHARGE WLL SET A LIMT ON THE CONCENTRATI ON OF MERCURY | N THE
DI SCHARCGE | N CRDER TO ACHI EVE THE WATER QUALI TY STANDARD FOR MERCURY CF 0.05 PPB I N THE NFHR ALLOMBLE
MERCURY CONCENTRATI ONS | N THE TREATMENT PROCESS EFFLUENT HAVE BEEN ESTI MATED BY GCA BASED ON THE MCODELI NG OF
MERCURY LOADI NG TO THE RIVER  BASED ON VENDCR | NFORVATI ON, THE THREE TREATMENT ALTERNATI VES UNDER

CONSI DERATI ON ARE CAPABLE OF GENERATI NG AN EFFLUENT I N WH CH THE CONCENTRATI ON CF MERCURY WLL BE WTH N THE



ALLOMBLE LIM TS, THEREFCRE, | T IS EXPECTED THAT THE SALTVI LLE TREATMENT FACI LI TY WLL COWPLY WTH THE
MERCURY DI SCHARGE REQUI REMENTS COF | TS NPDES PERM T.

FEDERAL REQUI REMENTS UNDER EXECUTI VE ORDERS 11988 AND 11990 GOVERNI NG THE | MPACTS OF ACTIVITIES ON
FLOODPLAI NS AND WETLANDS ARE APPLI CABLE TO CERTAI N PORTIONS OF THE SALTVILLE SITE. HOAEVER, SINCE THE
PROPCSED TREATMENT FACI LI TY WLL NOT BE CONSTRUCTED ON THOSE PCRTI ONS OF THE S| TE DESI GNATED AS FLOCDPLAI NS
OR VETLANDS, THESE REQUI REMENTS W LL NOT | MPACT | MPLEMENTATI ON OF A TREATMVENT ALTERNATI VE.

TREATMENT SYSTEM EFFLUENT W LL BE DI SCHARGED TO THE NFHR. CONSTRUCTI ON OF THE DI SCHARGE QUTFALL W LL NOT
PHYSI CALLY MCDI FY THE NFHR. I T IS ASSURED THAT WATER QUALI TY WLL ALSO NOT BE MODI FI ED AS LONG AS NPDES
DI SCHARGE PERM T REQUI REMENTS ARE COWPLI ED W TH. THEREFORE, REQUI REMENTS CF THE FI SH AND W LDLI FE

COCRDI NATI ON ACT, ET AL., WLL NOT | MPACT THE | MPLEMENTATI ON OF TREATMENT ALTERNATI VE.

OSHA REQUI REMENTS FOR WORKER HEALTH AND SAFETY ARE APPLI CABLE TO CONSTRUCTI ON AND OPERATI ON OF THE TREATMENT
FACI LITY ON THE SITE. DURI NG THESE ACTI VI TIES, WORKERS WLL COVE | NTO CONTACT W TH AND HANDLE HAZARDCUS
SUBSTANCES SUCH AS THE | NFLUENT TO THE TREATMENT FACI LI TY AND THE SLUDCGE OR SPENT CARBON GENERATED BY THE
TREATMENT PROCESS. PROPER WORKER HEALTH AND SAFETY PRACTI CES WLL BE | NSTI TUTED DURI NG THE FACI LI TY' S
CONSTRUCTI ON AND CPERATI ON TO COVPLY W TH OSHA REQUI REMENTS. THUS, OSHA REQUI REMENTS W LL NOT SI GNI FI CANTLY
I MPACT | MPLEMENTATI ON OF A TREATMENT ALTERNATI VE.

THE HAZARDOUS WASTE MANAGEMENT REGULATI ONS ADM NI STERED BY THE STATE OF VIRG NI A (CHAPTER 6, TITLE 32.1, CODE
OF VIRA NI A) ARE ESSENTI ALLY EQUI VALENT TO FEDERAL REQUI REMENTS UNDER RCRA. THUS, THE | MPACTS OF THE

VI RG N A HAZARDOUS WASTE MANAGEMENT REGULATI ONS ON | MPLEMENTATI ON OF A TREATMENT ALTERNATI VE ARE THE SAME AS
THOSE RELATED TO RCRA REGULATI ONS, AS PREVI QUSLY DI SCUSSED.

UNDER THE CWA, THE FEDERAL GOVERNMENT HAS AUTHORI ZED THE STATE OF VIRG NI A TO PROMULGATE ENFORCEABLE WATER
QUALI TY STANDARDS. AS A RESULT, THE VA. SWB ADM NI STERS THE VI RG NIl A STATE WATER CONTROL LAW UNDER THI S
LAW THE STATE HAS SET A WATER QUALI TY STANDARD FOR TOTAL MERCURY IN FRESH WATER OF 0.05 PPB. TH S STANDARD
W LL BE ENFORCEABLE FOR THE NFHR I'N JANUARY 1987. AS A RESULT, THE DI SCHARGE OF TREATMENT  PROCESS EFFLUENT
TO THE NFHR MUST NOT CAUSE TOTAL MERCURY CONCENTRATIONS I N THE RI VER TO EXCEED THE 0.05 PPB LIMT.

CONSTRUCTI ON OF THE TREATMENT FACILITY I N THE SALTVI LLE SI TE MUST BE APPROVED BY THE SALTVI LLE TOM COUNCI L
AND VARI ANCES TO LOCAL ZONI NG ORDNANCES MAY BE REQUI RED FOR THE FACI LI TY. NO OTHER LOCAL REQUI REMENTS HAVE
BEEN | DENTI FI ED AS PERTI NENT TO A TREATMENT ALTERNATIVE AT THE SITE. TOM COUNCI L APPROVAL FOR THE FACI LI TY
AND ANY NEEDED VARI ANCES ARE NOT EXPECTED TO | NTERFERE W TH | MPLEMENTATI ON OF A TREATMENT ALTERNATI VE.

ALTERNATI VE 4

TH S ALTERNATI VE APPEARS TO M NI M ZE THREATS TO THE ENVI RONMENT THROUGH A LARCGE REDUCTION I N THE FLOW CF
CONTAM NATED EFFLUENT TO THE NFHR  LESS WATER WLL BE ALLOMNED TO RUN ONTO THE POND AND M X WTH THE
MERCURY- CONTAM NATED SLUDGE, THEREFORE REDUCI NG THE AMOUNT OF CONTAM NATED RUNOFF GENERATED. THE

I NSTI TUTI ONAL | SSUES AND CONSI DERATI ONS FCR THE SECOND REMEDI AL ALTERNATI VE ALSO APPLI ES TO THE RUNON
CONTROLS SPECI FIED IN TH' S ALTERNATI VE.

CAPPI NG WLL FURTHER M NI M ZE THE AMOUNT OF RUNON, AND HENCE M NI M ZE THE AMOUNT OF CONTAM NATED RUN- OFF TO
THE NFHR.  THE | NSTALLATI ON OF A CAP APPEARS TO EFFECTI VELY M NI M ZE THE FLON OF CONTAM NATED EFFLUENT FROM
THE POND TO THE NFHR WH CH W LL RESULT IN A REDUCED | MPACT TO THE ENVI RONVENT. AS STATED I N THE PREVI QUS
ANALYSES OF ALTERNATI VES, HUMAN HEALTH |'S NOT CURRENTLY AN | SSUE AT THE SALTVILLE SITE. BECAUSE THI S
ALTERNATI VE PROPOSES TO CLOSE THE POND W TH WASTE LEFT ON-SI TE, BOTH LANDFI LL AND SURFACE | MPOUNDVENT CLOSURE
REQUI REMENTS BECOME APPLI CABLE. THE PROPOSED CAP |'S EQUI VALENT, AS TECHNI CALLY FEAS| BLE, TO APPLI CABLE RCRA
LANDFI LL AND SURFACE | MPOUNDVENT CAP DESI GN REQUI REMENTS (40 CFR 254.228(A)(2)(I11) AND .310) AND EPA

GUI DANCE. STATE STANDARDS FOR FI NAL COVERS ARE EQUI VALENT TO FEDERAL RCRA STANDARDS. THE PROPCSED CAP W LL
PROVI DE LONG- TERM M NI M ZATI ON OF M GRATI ON OF LI QU DS THROUGH THE CLOSED LANDFI LL/ | MPOUNDVENT, FUNCTI ON W TH
M NI MUM MAI NTENANCE, PROMOTE DRAI NAGE AND M NI M ZE ERCSION OR ABRASI ON OF THE COVERS, AND W LL ACCOMMODATE
SETTLI NG AND SUBSI DENCE SO THAT THE CAP' S | NTEGRI TY |'S MAI NTAINED. PRI CR TO CAPPING ALL FREE LI QU DS MUST
BE ELI M NATED BY REMOVI NG LI QU D WASTES OR SOLI DI FYI NG THE REMAI Nl NG WASTE AND WASTE RESI DUES, AND REMAI NI NG
WASTES MUST BE STABI LI ZED TO A BEARI NG CAPACI TY SUFFI Cl ENT TO SUPPORT A FI NAL COVER (264.228(A)(2)(I11)). DUE
TO THE NATURE OF THE WASTES IN POND 5 A TRUE RCRA CAP DESI GN AS SPECI FI ED | N EPA GUI DANCE DOCUMENT ON

"LANDFI LL DESI GN LI NER SYSTEMS AND FI NAL COVER', JULY 1982, WAS NOT TECHNI CALLY FEASI BLE. THE PROPCSED CAP
CONTAI NS SEVERAL LAYERS W TH A FLEXI BLE MEMBRANE AS THE FI NAL COVER DUE TO THE | NSTABI LI TY OF THE WASTES,
NO SO L VEGETATI ON WAS PROPCSED. RUNON W LL BE DI RECTED BY LATERAL BRANCHES ON TOP OF THE FLEXI BLE MEMBRANE
AND PUMPED OUT OF THE POND AREA AND | NTO THE NFHR ~ THE RUNCN AND RUNCFF CONTROL SYSTEMS AND PROPOSED

MAI NTENANCE APPEAR TO BE | N COWPLI ANCE W TH APPLI CABLE RCRA LANDFI LL AND SURFACE | MPOUNDVENT REQUI REMENTS



SPECI FI ED AT 40 CFR 264.228(B) AND .301(D)(E), AND 264.310(B).

TH S ALTERNATI VE PROPOSES TO | MPLEMENT RCRA CLOSURE AND POST- CLOSURE REQUI REMENTS | N COVPLI ANCE W TH

APPLI CABLE RCRA REGULATI ONS AT 40 CFR 264 SUBPART G STATE CLOSURE STANDARDS APPEAR TO BE EQUI VALENT TO THE
FEDERAL RCRA CLOSURE STANDARDS. SECTI ON 264. 111 OF SUBPART G SPECI FI ES THAT THE FACI LI TY MJUST BE CLOSED IN A
MANNER THAT M NI M ZES THE NEED FOR FURTHER NMAI NTENANCE, AND CONTROLS, M NIM ZES CR ELI M NATES, TO THE EXTENT
NECESSARY TO PREVENT THREATS TO HUVAN HEALTH AND THE ENVI RONMENT, POST- CLOSURE ESCAPE OF HAZARDOUS WASTE,
CONSTI TUENTS OR LEACHATE TO THE GROUND OR SURFACE WATERS OR THE ATMOSPHERES. ALL FACI LI TY EQUI PVMENT AND
STRUCTURES MUST BE PRCPERLY DI SPOSED OF OR DECONTAM NATED FOLLOW NG CLOSURE (264.114). AN | NDEPENDENT

REG STERED PROFESSI ONAL ENG NEER MUST CERTI FY THAT THE FAC LI TY HAS BEEN PROPERLY CLOSED (264.115).

SECTI ON 264. 117 SPECI FI ES A POST- CLOSURE CARE PERI CD FOR 30 YEARS DURI NG WHI CH APPLI CABLE MONI TORI NG AND
REPORTI NG REQUI REMENTS MUST BE COWPLI ED W TH AND POST- CLOSURE USE OF THE PROPERTY MUST NEVER BE ALLONED TO
DI STURB THE | NTECRITY OF THE FI NAL COVER  SECTI ONS 264. 119 AND . 120 REQUI RE THE LOCAL LAND AUTHORI TY TO BE
NOTI FI ED UPON CLOSURE AND A SPECI FI ED NOTI CE TO BE | NSERTED | N THE DEED TO THE PROPERTY. THE | MPLEMENTATI ON
OF A RCRA CLOSURE/ POST- CLOSURE PROGRAM |'S ALSO EXPECTED TO M NIM ZE AND M TI GATE THREATS TO AND PROTECT
FUTURE HUVAN HEALTH AND VELFARE AND THE ENVI RONVENT.

RCRA CLOSURE REQUI REMENTS ALSO SPECI FY THAT GROUNDWATER MUST BE MONI TORED PURSUANT TO 40 CFR 264 SUBPART F

( SECTI ON 264. 117). THE PROPOSED CLOSURE SPECI FI ES A GROUNDWATER MONI TORI NG PROGRAM | N COVPLI ANCE W TH
SUBPART F. RCRA GROUNDWATER PROTECTI ON REQUI REMENTS ESTABLI SH A THREE- STAGE PROGRAM TO DETECT, EVALUATE AND,
| F NECESSARY, CORRECT GROUNDWATER CONTAM NATION. I NI TIALLY, THE UPPERMOST AQUI FER AND | TS CHARACTERI STI CS
MUST BE | DENTI FI ED. THE EPA REG ONAL ADM NI STRATOR MUST THEN SPECI FY HAZARDOUS CONSTI TUENTS TO BE MONI TORED
FOR (264.93) AND MAXI MUM CONCENTRATI ON LI M TS FOR THOSE CONSTI TUENTS (264.94), AS VELL AS | DENTI FY THE PO NT
OF COWVPLI ANCE AT WHI CH THE GROUND WATER MONI TORI NG STANDARD APPLI ES AND THE MONI TORI NG MUST CONDUCTED
(264.95). THE LOCATI ON AND CONSTRUCTI ON OF THE WELL MONI TORI NG SYSTEM MUST BE | N COVPLI ANCE W TH 264.97. THE
DETECTI ON AND COVPLI ANCE MONI TORI NG PROGRAMS MUST BE CARRI ED QUT PURSUANT TO 264. 98 AND . 99.

THE COVBI NED EFFECT OF UPGRADI NG RUNON CONTROLS AND | MPLEMENTI NG WASTEWATER TREATMENT CF THE EFFLUENT FROM
WASTE POND 5 | S EXPECTED TO HAVE GREATER | MPACT ON M NI M ZI NG AND M Tl GATI NG THREATS TO AND PROTECTI ON CF THE
ENVI RONVENT THAN ALTERNATIVE 1 OR 2. THE VOLUME AND CONCENTRATI ON OF CONTAM NANTS FLON NG TO THE NFHR IS
EXPECTED TO FURTHER DECREASE W TH THE | MPLEMENTATI ON OF THI' S ALTERNATI VE.

BEFORE THI S ALTERNATI VE COULD BE | MPLEMENTED, A GROUNDWATER STUDY, BI O- ASSESSMENT AND ADDI TI ONAL SAMPLI NG
NEED TO BE COWPLETED. FURTHERMORE, A CONSENSUS ON THE SI GNI FI CANCE OF SEEPAGE UNDER THE POND 5 DI KE AS A
SERVI CE OF MERCURY LQADI NG | S UNKNOWN.  ALTERNATE 4 WAS NOT CHOSEN DUE TO THE ABSENCE OF | NFORVATI ON TO
JUSTI FY AND | MPLEMENT THI' S ALTERNATI VE. ALTERNATI VE 3 WAS CHOSEN AS AN | NTERI M ALTERNATI VE.

CCSTS

THE PRQIECTED COSTS WERE DEVELCPED | N ACCORDANCE W TH EPA PCLI CY FOR ESTI MATI NG COSTS W TH N A REASONABLE
RANCE OF THE ACTUAL | MPLEMENTATI ON COSTS. TABLE 6 LI STS COSTS OF THE REMEDI AL ALTERNATI VES PROPOSED.

TABLE 7 PRESENTS A SENSI TIVITY ANALYSI S OF TOTAL PRESENT WORTH COST OF THE REMEDI AL ALTERNATI VES AND
VAR ATI ONS OF THE ALTERNATI VES. ALTERNATI VE 3 COULD RANGE BETWEEN $2, 300, 000 TO $3, 900, 000 DEPENDI NG  UPON
TREATMENT TECHNOLOGY CHOSEN.

THERE ARE NO COSTS PRESENTLY DEVELOPED FOR THE GROUNDWATER STUDY, Bl QASSESSMENT OR ADDI TI ONAL SAMPLI NG AND
MONI TORING  EPA WLL BE UNDERTAKI NG THESE STUDI ES | N THE NEAR FUTURE.
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COVWWONWEALTH OF VIRG N A
MAY 19, 1987

MR THOVAS VOLTAGE O CH EF

SUPERFUND BRANCH

UNI TED STATES ENVI RONVENTAL PROTECTI ON AGENCY
REG ON I I']

841 CHESTNUT BU LDI NG

PH LADELPHI A, PENNSYLVANI A 19107

DEAR MR VOLTAGE O

THE DEPARTMENT OF WASTE MANAGEMENT (DWY) HAS REVI EMED THE DRAFT RECORD OF DECI SI ON FOR THE OLI N CORPORATI ON
SITE IN SALTVILLE, VIRGNIA.  AS YOU ARE AWARE, THE VI RG Nl A WATER CONTROL BOARD (WACB), OTHER STATE

AGENCI ES, AND THE UNI TED STATES ENVI RONVENTAL PROTECTI ON AGENCY WORKED TOGETHER SEVERAL YEARS AGO TO DEVELCP
A REMEDI ATI ON PLAN FOR TH'S SITE. | N ACCORDANCE W TH THAT PLAN, QLI N CORPORATI ON TOOK REMEDI AL MEASURES AND
HAS CONDUCTED SUBSTANTI AL FI SH SAMPLI NG FI SH SAMPLI NG CONDUCTED BY OLI N ACCORDI NG TO AN APPROVED WACB
MVETHCDOLOGY LEADS TO A CONCLUSI ON THAT THE REMEDI ATION OF THE SI TE WAS SUCCESSFUL | N REDUCI NG LEVELS OF
MERCURY ENTERI NG THE HOLSTON RI VER AND ENTERI NG THE FOCOD CHAI N.

NEVERTHELESS, THE DEPARTMVENT OF WASTE MANAGEMENT RECOGNI ZES THAT THE SUPERFUND AMENDMVENTS AND REAUTHCRI ZATI ON
ACT OF 1986 COWPELS A MORE EXTENSI VE REMEDI ATI ON SUCH AS THAT CONTEMPLATED BY THE DRAFT RECORD OF DECI SI ON
FOR TH S REASQN, DVWM CONCURS W TH THE REMEDI ATI ON PROPCSED | N THE DRAFT RECORD OF DECI SION.  THE DEPARTMENT
LOCKS FORWARD TO WORKI NG W TH YOU AND YOUR STAFF | N THI S ENDEAVCR

VERY TRULY YOURS,
CYNTH A V. BAILEY
CC. RICHARD N. BURTON

K.C. DAS, PH. D
PAULI NE M EWALD.
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RESPONSI VENESS SUMVARY

TH S COMUNI TY RELATI ONS RESPONSI VENESS SUWARY |S DI VI DED | NTO THE FOLLOW NG SECTI ONS:

SECTI ON | OVERVI EW A DI SCUSSI ON OF EPA' S PREFERRED REMEDI AL
ALTERNATI VE AND THE PUBLI C S EXPECTED RESPONSE TO THI S
ALTERNATI VE.

SECTION 11 BACKGROUND CF COVMUNI TY | NVOLVEMENT AND CONCERNS. A

DI SCUSSI ON OF THE H STORY OF COVMUNI TY | NTEREST AND
CONCERNS RAI SED DURI NG REMEDI AL PLANNI NG ACTI VI TI ES AT THE
SALTVI LLE WASTE DI SPCSAL SI TE.

SECTION Il SUMVARY OF MAJOR COMMENTS RECEI VED DURI NG THE PUBLIC
COMMENT PERI GD AND AGENCY RESPONSES. A SUMVARY CF COMVENTS
AND RESPONSES CATEGORI ZED BY TCPI C.

1. OVERVI EW

THE SELECTED ALTERNATI VE QUTLINED I N THE ROD CONSI STS PRI MARI LY OF UPGRADI ENT STORMMTER CONTRCL BY
CONSTRUCTI ON OF DI TCHES, BERMVS, AND SWALES AND DETOXI FI CATI ON OF CONTAM NATED MATERI AL | N AN ONSI TE POND.
TH S | S ESSENTI ALLY THE SAME ALTERNATI VE WHI CH WAS PROPOSED | N SEPTEMBER, 1986 BUT NOT FINALIZED. IT IS AN
I NTERI M SCLUTI O\, WH CH WLL BE FOLLONED BY ADDI TI ONAL STUDY AND CLEANUP MEASURES. COWMUNI TY | NTEREST
THROUGHOUT THI' S PROJECT HAS BEEN LOW AND CONTI NUES LOW  MOST COMMENTS ON THE FS WERE RECElI VED FROM THE
STATES CF VI RG NI A AND TENNESSEE (WH CH | S SEVERAL M LES DOANNSTREAM OF SALTVILLE, VA.) AND OLIN CORP.

LI TTLE PUBLI C RESPONSE | S ANTI Cl PATED UPON S| GNATURE OF THI S ROD. HOMNEVER, THE PARTI ES PREVI QUSLY MENTI ONED
UNDOUBTEDLY W LL PROVI DE | NPUT AT DECI SI ON PO NTS THROUGHOUT THE PRQIECT.

I'1. BACKGROUND OF COMMUNI TY | NVOLVEMENT AND CONCERNS

THE HEl GHT OF COVMUNI TY | NTEREST WAS REACHED W TH THE CLOSI NG OF THE OLI N PLANT IN 1971. ALTHOUGH

CONTAM NATI ON FROM THE QLI N FACI LI TY RESULTED IN A BAN ON FI SHING I N THE NORTH FORK OF THE HOLSTON RI VER MANY
YEARS AGD, RESI DENTS AND FORVER EMPLOYEES RETAI NED DI SI NTERESTED. THE ONLY NEGATI VE COMMVENT RECEI VED BY EPA
REGON Il WAS THE ONLY WRI TTEN COMMVENT RECElI VED DURI NG THE COMMENT PERI CD. THE RESI DENT SUGGESTED " THE
REMOVAL OF CONTAM NATION TO MR CQLIN S HOWE. ".

I'N 1978, A TASK FORCE COWPRI SED OF SEVERAL STATE AND FEDERAL AGENCI ES HAS FORMED TO GUI DE REMEDI AL ACTI ONS AT
THE SI TE. THE TASK FORCE HAS BEEN | NVOLVED | N MOST REMEDI AL PLANS AND ACTI ONS UNDERTAKEN SI NCE THAT TI ME.

THE COMMVENT PERI OD ON THE FOCUSED FEASI Bl LI TY STUDY BEGAN MAY 21 AND ENDED JUNE 11. THE COMMVENT PERI OD AND
THE AVAI LABI LI TY OF THE FEASI BI LI TY STUDY WERE ANNOUNCED | N A PRESS RELEASE SENT TO ALL SALTVI LLE AREA MEDI A,
AND N A QUARTER- PAGE AD IN THE SALTVI LLE NEWS MESSENGER ( ATTACHED TO TH S SUMVARY) WH CH APPEARED MAY 21.
TH S AD OFFERED A PUBLI C MEETI NG | F NEEDED. NONE WAS REQUESTED DURI NG THE COMMENT PERI CD.

111, SUMVARY CF VAJOR COMMENTS RECEI VED DURI NG THE COMMVENT PERI GD AND AGENCY RESPONSES.

RI SK ASSESSMENT
COMMENT: THE RI SK ASSESSMENT SHOULD HAVE BEEN REVI SED TO | NCORPORATE DATA GATHERED THROUGH 1986.
RESPONSE: THE Rl SK ASSESSVENT WAS COMPLETED W THOUT THE 1986 DATA BECAUSE OF THE | MM NENT EXPI RATION OF EPA' S
CONTRACT WTH NUS CORP., THE CONTRACTOR WH CH PREPARED THE DOCUMENT. PAST DATA PROVI DED ENOUGH | NFORVATI ON
TO COVPLETE TH S PCRTI ON OF THE PRQIECT, AND ADDI TI ONAL STUDI ES ARE PLANNED WH CH WOULD MAKE USE OF ALL
AVAI LABLE DATA
COMMENT: THE RI SK ASSESSMENT DI D NOT | NCLUDE ACTUAL CONSUMPTI ON SURVEY DATA AND FAI LED TO CONSI DER | NGESTI ON
OF CONTAM NATED FLOCDPLAI N SO LS AS A POTENTI AL PATHWAY.  AVAI LABLE LI TERATURE SUGGESTS USI NG FROM 1. 0 G DAY
TO 5.0 G DAY AS A REASONABLE | NGESTI ON RATE FOR ALLOMBLE DAI LY | NTAKE CALCULATI ONS.

RESPONSE: ADDI TI ONAL STUDI ES ARE RECOMVENDED WHI CH MAY ADDRESS THESE | SSUES.



COMMENT:  THE PREDI CTI VE MODEL WHI CH ASSOCI ATES SEDI MENT CONCENTRATI ONS W TH FI SHERI ES CONTAM NATI ON CANNOT
BE CONSI DERED ACCEPTABLE UNTI L THE CONTI NUOUS AND VARI ABLE LQADI NG OF UNCONTAM NATED NON- PO NT SQURCE

SEDI MENT |'S ACCOMMODATED. | N ADDI TI ON, A REASONABLE PROCGRAM TO FI ELD VERI FY SEDI MENT/ FI SH RELATI ONSHI PS AT
SPECI FI C SAMPLE SI TES SHOULD BE DEFI NED | NCLUDI NG THE USE OF AVAI LABLE SEDI MENT/ FI SH DATA.

RESPONSE: AN UPDATED REPORT OF THE RA/FS WLL BE | SSUED BASED ON THE NEW DATA GENERATED I N THE STUDI ES AS
WELL AS CURRENT DATA FROM MEMBERS CF THE TASK FORCE.

FEASI BI LI TY STUDY
COMMENT: REMEDI AL ACTI ON SHOULD ADDRESS POSSI BLE MERCURY SEEPAGE UNDER POND 5.
RESPONSE: THE GROUND WATER STUDY DESCRIBED IN TH'S RCD WLL ATTEMPT TO ADDRESS THAT | SSUE.
COMMENT: THE FEASI Bl LI TY STUDY SHOULD HAVE RECONCI LED THE DI SCREPANCY BETWEEN EPA' S ASSERTI ON THAT 92
PERCENT OF TOTAL MERCURY |'S METHYL IN FORM AS OPPCSED TO OLIN' S CONCLUSI ON THAT 50 PERCENT OF TOTAL MERCURY
IS IN METHYL FORM
RESPONSE: THI S DI SCREPANCY W LL BE RESCLVED AT THE CONCLUSI ON OF A FULL Bl QASSESSMENT.
COMMENT: EPA HAS NOT DEMONSTRATED THAT THERE |'S A POTENTI AL GROUNDWATER PROBLEM AT THE SI TE. THEREFCRE, A
GECHYDROLOG CAL STUDY |'S UNNECESSARY. EPA HAS NOT DEMONSTRATED.  ANY ENVI RONVENTAL EFFECT ON FLORA AND FAUNA
OF THE NORTH FORK HOLSTON RI VER AREA, THEREFORE A STUDY OF WHOLE BODY CONCENTRATI ONS |'S UNNECESSARY.
RESPONSE: THE FEASI Bl LI TY STUDY STATES THAT THERE 1S NOT ENOUGH | NFORVATI ON TO DETERM NE | F GROUND WATER
CONTAM NATI ON | S PRESENT. THERE | S NO GROUND WATER DATA AVAI LABLE. THEREFORE, A STUDY WLL BE DONE TO
DETERM NE WHETHER GROUND WATER IS A POTENTI AL ROUTE OF EXPOSURE.

COWMENT: THE WATER QUALI TY STANDARD OCCASI ONALLY IS EXCEEDED WTHI N THE M XI NG ZONE OF THE QUTFALL FROM POND
FIVE. |IT IS NOT "CONSI STENTLY EXCEEDED' I N THE RI VER AS NOTED IN THE FS.

RESPONSE: THE FACT THAT WATER QUALI TY STANDARDS ARE EXCEEDED IN THE RIVER IS EPA'S PRI MARY CONCERN.  THE
CONSI STENCY COF THI S PROBLEM W LL BE BETTER DOCUMENTED | N FUTURE STUDI ES.

COWMMENT: A PARTY DI SAGREES THAT THE NO ACTI ON ALTERNATI VE I N THE FS WOULD NOT SUFFI Cl ENTLY PROTECT THE
ENVI RONMENT.  THE NO ACTI ON ALTERNATI VE | NCLUDES MAI NTENANCE OF THE ALREADY | MPLEMENTED REMEDI AL MEASURES,
WH CH ARE EFFECTI VE | N REDUCI NG MERCURY DI SCHARGE TO THE RI VER

RESPONSE: EPA BELI EVES THAT MERCURY CONCENTRATI ONS HAVE NOT BEEN REDUCED BY REMEDI AL MEASURES. TH' S
PHENOVENON APPEARS TO HAVE BEEN CAUSED BY SEASONAL CHANGES.

COMMENT: A PARTY HAD SEVERAL COMVENTS ON | MPLEMENTATI ON OF EPA' S PREFERRED ALTERNATI VE.

- RUNON CONTRCL PLANS ARE | MPRACTI CAL, CONSI DERI NG THE COWPCSI TI ON OF
SO L AND WASTE MATERI AL I N THE PATH OF DI VERSI ON DI TCHES.

- PLANS TO USE THE WASTE POND AS AN EQUALI ZATI ON BASIN WLL | MPOUND
LI QU D BEH ND THE DI KES AND LOAER THEI R STABI LI TY.

- EPA'S COST PRQJECTI ONS FOR | MPLEMENTATI ON OF THE PREFERRED ALTERNATI VE
PROBABLY ARE MUCH TOO LOW THEY DO NOT TAKE | NTO ACCOUNT THE DI FFI CULTY
OF WORKI NG ON AN UNSTABLE SURFACE (WASTE DI SPOSAL AREAS.) .

- EPA'S PROPCSAL TO UTI LI ZE A WASTEWATER TREATMENT PLANT DURI NG THE
CLEANUP NAY BE | MPRACTI CAL.

RESPONSE: THESE | SSUES W LL BE THOROUGHLY EXPLORED AND ADDRESSED I N THE DESI GN PHASE OF THE | NTERI M MEASURE.

OTHER COMMENTS

COWMMENT: M LE 52 OF THE HOLSTON RI VER SHOULD BE | DENTI FI ED AS THE DOMSTREAM BOUNDARY OF | NVESTI GATI ONS
RELATED TO THE SALTVI LLE SI TE.



RESPONSE: TH S RECOMVENDATI ON W LL BE FOLLOANED | N FUTURE STUDI ES.

COWMMENT: EPA PRQJECTS THE LI FE OF A SYNTHETI C MEMBRANE PROPCSED UNDER THE CAPPI NG ALTERNATI VE AS

APPROXI MATELY 50 YEARS. SUCH MEMBRANES HAVE BEEN I N USE ONLY 30 YEARS. QLI N CORP. PRQJECTS THE EFFECTI VE
LI FE OF SUCH A MEMBRANE AS LESS THAN 5 YEARS. AS SUCH, THEY ARE NOT COST EFFECTIVE IN TH S | NSTANCE.

RESPONSE: AT THI S TI ME, THERE IS | NSUFFI G ENT | NFORVATI ON TO EVALUATE THE VALIDI TY OF TH S COMMVENT.



TABLE 1

STATUTES NOT APPLI CABLE CR RELEVANT AND APPRCPRI ATE

TO THE SALTVI LLE WASTE DI SPCSAL SI TE

STATUTES NOT APPLI CABLE CR
RELEVANT AND APPRCPRI ATE

CPEN DUMP CRI TERI A,
RCRA SUBTI TLE D

COASTAL ZONE MANAGEMENT ACT

W LD AND SCENI C RI VERS ACT

NATI ONAL HI STCRI C PRESERVATI ON
ACT OF 1966; EXECUTI VE ORDER
11593

ATOM C ENERGY ACT, LOWLEVEL
RADI QACTI VE WASTE PQLI CY ACT

SAFE DRI NKI NG WATER ACT;
UNDERGROUND | NJECTI ON CONTRCL
PERM T; SOLE SCQURCE AQU FER
PERM T

TOXI C SUBSTANCE CONTRCL ACT;
FEDERAL | NSECTI Cl DE, FUNG Cl DE
CR RHODENTI Cl DE ACT

JUSTI FI CATI ON FOR ELI M NATI ON

NONE CF THE PRCPOSED REMEDI AL
ALTERNATI VES CALL FOR OPEN DUWPI NG
THE WASTE ONSI TE |'S CONSI DERED A
RCRA SUBTI TLE C HAZARDOUS WASTE

THE SALTVILLE SITE IS NOT WTH N
OR ADJACENT TO THE VIRG NI A
COASTAL ZONE, NOR ARE THE
PROPCSED REMEDI AL ACTI ONS EXPECTED
TO | NFLUENCE THE COASTAL ZONE

THE VIRG NIA DI VI SION OF PARKS AND
RECREATI ON HAS VERI FI ED THAT THE
NORTH FORK COF THE HOLSTON RIVER | S
NOT CURRENTLY A FEDERAL CR STATE
DESI GNATED OR PROPCSED W LD OR
SCENI C RI VER (GCA TELECON W TH

DI CK G BBI NS, JUNE 1986)

THERE ARE NO KNOWN HI STCRI C
PROPERTI ES WH CH COULD BE
ADVERSELY AFFECTED BY THE PROPCSED
REMEDI AL ALTERNATI VES; THE
SALTVILLE SI TE I'S NOT LI STED ON
THE NATI ONAL REG STER

THERE ARE NO KNOMWN RADI CACTI VE
WASTES CONTAI NED AT THE SALTVI LLE
SI TE

THE SALTVILLE SITE IS NOT' LOCATED
ON OR NEAR A SCLE SOQURCE AQUI FER
OR A DRI NKI NG WATER SCURCE
PROPCSED REMEDI AL ALTERNATI VES

DO NOT | NCLUDE | NJECTI ON

OF WASTES COR TREATED WATER

I NTO THE GRCUND

THERE ARE NO KNOWN

PCB- CONTAM NATED WASTES CR

PESTI CI DE- CONTAM NATED WASTES
CONTAI NED AT THE SALTVI LLE SI TE.



TABLE 2

APPLI CABLE OR RELEVANT AND APPRCPRI ATE REQUI REMENTS ( ARARS)

ASSOCI ATED W TH THE SALTVI LLE WASTE DI SPCSAL SI TE

APPLI CABLE OR RELEVANT AND
APPROPRI ATE REQUI REMENTS

( ARARS)

RCRA SUBTI TLE C

RCRA REGULATI ONS:

40 CFR 264 SUBPART G

40 CFR 264 SUBPART F

40 CFR 264 SUBPARTS, K AND N

40 CFR 263

SUMVARY

MERCURY CONTAM NATED WASTES LOCATED
ONSI TE (WASTE POND 5 AND ASSOCI ATED
EFFLUENT) ARE CONSI DERED RCRA LI STED
HAZARDOUS WASTES, EPA | D NO. UL51
THEREFORE, RCRA SUBTI TLE C AND

ASSOCI ATED REGULATI ONS ARE APPLI CABLE
CR RELEVANT AND APPRCPRI ATE TO THE
SALTVI LLE SITE

REQUI RES PRCPER CLOSURE AND
POST- CLOSURE AT RCRA SI TES

REQUI RES MONI TORI NG OF GROUND WATER

AT RCRA SI TES AND | MPLEMENTATI ON OF
CCORRECTI VE ACTI ON MEASURES WHEN GROUND
WATER CONTAM NATI ON | S EVI DENT

SUBPART G TRI GGERS THESE REQUI REMENTS
UPON CLOSURE. SUBPART F SPECI FI ES A
MAXI MUM CONTAM NANT LEVEL FOR TOTAL
MERCURY AT .002 MJ L TO PROTECT GROUND
WATER (264. 94)

CONTAI N SPECI FI C REQUI REMENTS FCR
RUN- ON AND RUN- OFF CONTRCOLS AND

CAPPI NG OF SURFACE | MPQUNDIVENTS AND
LANDFI LLS. I F WASTE | S LEFT I N PLACE
IN WASTE POND 5 UPON CLOSURE, LANDFILL
REQUI REMENTS ( SUBPART N) BECOME

APPLI CABLE. | F WASTES ARE REMOVED UPON
CLOSURE, SURFACE | MPQUNDMENT

REQUI REMENTS ( SUBPART K) BECOMVE

APPLI CABLE

CONTAI NS SPECI FI C REQUI REMENTS FOR
TRANSPORTI NG WASTES COFFSI TE



APPLI CABLE OR RELEVANT AND
APPROPRI ATE REQUI REMENTS
( ARARS)

VI RG NI A HAZARDOUS WASTE
MANAGEMENT REGULATI ONS

CLEAN WATER ACT

- CWA SECTI ON 304

- CWA SECTI ONS 401 AND 404

- SECTION 10 OF THE RI VER AND
HARBOR ACT CF 1899

TABLE 2

SUMVARY

VIRA NI A HAS RECEI VED RCRA FI NAL
AUTHORI ZATI ON. VI RG NI A REGULATI ONS
ARE SI M LAR TO FEDERAL RCRA

REGULATI ONS W TH SQVE EXCEPTI ONS. THE
MAXI MUM CONTAM NANT LEVEL TO PROTECT
GROUND WATER IS . 002 M& L FOR TOTAL
MERCURY SECTI ON 10. 06. 05)

THE FEDERAL CWA AND ASSOCI ATED
REGULATI ONS ARE APPLI CABLE TO THE
SALTVI LLE SI TE BECAUSE THE SI TE | S

DI RECTLY | MPACTI NG THE QUALITY OF THE
NFHR (A NAVI GABLE WATER WAY) AND I TS
FI SH AND BI OTA

EPA HAS PUBLI SHED FEDERAL ANMBI ENT
WATER QUALITY CRI TERIA FOR THE
PROTECTI ON OF FRESHWATER AQUATI C LI FE;
FEDERAL CRI TERI A FOR TOTAL RECOVERABLE
MERCURY | N FRESHWATER | S 0. 012

PPB. FEDERAL CRI TERI A ARE NOT LEGALLY
ENFORCEABLE

UNDER SECTI ON 404, THE ARMY CORPS OF
ENG NEERS HAS PERM T JURI SDI CTI ON
OVER PRQJECTS LOCATED I N OR Di RECTLY
| MPACTI NG WATERS OF THE U.S. BY WAY OF
THE DI SCHARGE OF FILL MATERI AL. EPA
HAS THE RESPONSI BI LI TY OF EVALUATI NG
PROPCSED ACTI ONS, TO ENSURE A

M NI M ZATI ON OF AQUATI C | MPACTS, [N
ACCORDANCE W TH THE SECTI ON 404

(B) (1) GUI DELINES 40 CFR PART 230. ANY
PROPCSED REMEDI AL ALTERNATI VE

| \VOLVI NG THE DI SCHARGE OF FILL

MATERI AL LOCATED | N OR DI RECTLY

| MPACTI NG A WATER OF THE U.S. MUST BE
REGULATED BY THE CORPS. UNDER SECTI ON
401, THE GOVERNI NG AGENCY ( FEDERAL OR
STATE) MUST CERTI FY THAT THE PROJECT
(ALTERNATI VE) MEETS ALL APPLI CABLE
REGULATI ONS AND GUI DANCE. THE NFHR IS
THE ONLY WATER OF THE U.S. IN THE
VICINITY OF THE SALTVILLE SI TE

THE R VER AND HARBOR ACT REQUI RES
AUTHORI ZATI ON FROM THE CORPS OF
ENG NEERS FOR ANY EXCAVATION I N
THE NAVI GABLE WATERS THAT WOULD
BE RESPONSI BLE FOR ALTERING I TS
CONDI TI ONS CR CAPACI TY



APPLI CABLE OR RELEVANT AND
APPROPRI ATE REQUI REMENTS

VI RG NI A STATE WATER CONTRCL LAW

Vi

( ARARS)

- CWA SECTI ON 402, 40 CFR 122

RA NIl A WATER REGULATI ONS:

VIRG N A WATER QUALITY
CONTROL STANDARDS
( EFFECTI VE 5/ 28/ 86)

- VIRG NI A WATER QUALI TY
CONTROL POLI CY ( EFFECTI VE
5/ 28/ 86)

TABLE 2

SUMVARY

EFFLUENT FLOW NG FROM WASTE POND

5 TO THE NFHR I'S CURRENTLY NOT

PERM TTED, HOMNEVER, | T MAY BE SUBJECT
TO A NPDES PERM T I N THE FUTURE
ALTERNATI VES PROPCSI NG TO TREAT THE
EFFLUENT PRI OR TO ENTERI NG THE NFHR
W LL BE DI CTATED BY THE NPDES

PERM T PROCESS

THE STATE LAW AND ASSOCI ATED
REGULATI ON ARE APPLI CABLE TO THE
SALTVI LLE SI TE BECAUSE THE SI TE | S

| MPACTI NG THE NFHR AND | TS FI SH AND
BI OTA. VIRG NIA HAS AUTHORI TY TO
ADM NI STER I TS OMN NPDES PROGRAM AND
HAS PROMULGATED STATE WATER

QUALI TY STANDARDS

TOTAL RECOVERABLE MERCURY STANDARD | N
FRESH WATER IS 0. 05 PPB METHYL MERCURY
ALTHOUGH I T | S STATED WTH N THE
STANDARD THAT THEY ARE NOT APPLI CABLE
TO THE NFHR UNTI L JANUARY 28, 1987,
THE TASK FORCE HAS | NFORMVED CLIN THAT
QLI N SHOULD CONSI DER THESE STANDARDS
APPLI CABLE TO THEM THE METHYL MERCURY
STANDARD |'S NOT CURRENTLY BEI NG

USED AT THE CLIN SI TE DUE TO THE LACK
OF METHYL MERCURY DATA. THEREFORE,

THE TOTAL RECOVERABLE MERCURY WATER
QUALI TY STANDARD OF 0.05 PPB | S THE
ONLY LEGALLY ENFORCEABLE ARAR FOR NFHR

TOTAL RECOVERABLE MERCURY I N EDI BLE
FI' SH TI SSUE SHALL NOT EXCEED 750 PPB;
TOTAL MERCURY | N FRESH WATER RI VER
SEDI MENTS SHALL NOT EXCEED 300 PPB;
THESE PCLI CY LEVELS ACT AS ACTI ON
LEVELS VWH CH TRI GGER SOME TYPE COF
AGENCY ATTENTI ON/ ACTI ON WHEN
EXCEEDED. THESE ACTI ON LEVELS

HAVE BEEN EXCEEDED AND A FI SHI NG

BAN ON THE NFHR CURRENTLY EXI STS
INTHE VICONITY OF THE OLIN FACI LI TY
AND DONNSTREAM



TABLE 2

APPLI CABLE OR RELEVANT AND

APPROPRI ATE REQUI REMENTS SUMVARY

( ARARS)
FLOCDPLAI NS AND WETLANDS THESE GUI DANCE AND ORDERS STATE THE
GUI DANCE, EXECUTI VE ORDERS PROCEDURES OF FLOODPLAI N MANAGEMVENT
11988 AND 11990 AND VETLAND PROTECTI ON. EXECUTI VE

ORDER 11990 RESTRI CTS FEDERAL

AGENCI ES FROM UNDERTAKI NG OR

PROVI DI NG ASSI STANCE FOR CONSTRUCTI ON
I N VETLANDS. EXECUTI VE ORDER 11988
REQUI RES THAT FEDERAL ACTI VI TI ES

I N FLOCDPLAI NS MUST REDUCE

THE R SK OF FLOOD LCSS, M N M ZE

THE | MPACT OF FLOODS ON HUVAN

SAFETY, HEALTH AND WELFARE AND
PRESERVE THE NATURAL AND BENEFI Cl AL
VALUES SERVED BY FLOCDPLAINS. A

FEMA FLOOD PRONE MAP | NDI CATES

THAT ONLY A PORTION OF THE RI VER
BANK IS I N THE 100- YEAR FLOODPLAIN. | F
A PROPCSED REMEDI AL ALTERNATI VE

IS TO BE LOCATED W THI N THE 100- YEAR
FLOCDPLAIN, | T MJUST BE CONSI STENT

W TH STATE AND LOCAL FLOCDPLAI N

AND ZONI NG REQUI REMENTS

FI SH AND W LDLI FE COORDI NATI ON FEDERAL AGENCI ES | SSU NG A PERM T TO

ACT MODI FY ANY BODY OF WATER MUST CONSULT
W TH FEDERAL AND STATE W LDLI FE
AGENCI ES TO ENSURE THAT RESCQURCES
ARE APPROPRI ATELY PROTECTED. ANY
PROPOSED REMEDI AL ALTERNATI VE THAT
MAY AFFECT THE NFHR MUST BE REVI EWED
BY THE U.S. FISH AND W LDLI FE AGENCY
AS VELL AS THE VIRG NI A FI SH AND GAME
COMM SSI ON AND THE STATE WATER CONTROL
BOARD



TABLE 2

APPLI CABLE OR RELEVANT AND
APPROPRI ATE REQUI REMENTS SUMVARY
( ARARS)

CSHA, 29 CFR PARTS 1910 AND 1926 ANY PROPOSED REMEDI AL ALTERNATI VE
VWH CH REQUI RES WORKERS TO ENTER
CERCLA SI TES MJST PROVI DE FOR
ADEQUATE PROTECTI ON OF HUVAN HEALTH,
REGULATI ONS AND GUI DANCE PROMULGATED
UNDER THE OCCUPATI ONAL SAFETY AND
HEALTH ACT MUST BE CONSI DERED PRI CR
TO | MPLEMENTATI ON CF ANY ALTERNATI VE

ARCHAEQLOG CAL AND HI STORIC THE ARCHAEOLOQ CAL RESEARCH CENTER I N
PRESERVATI ON ACT OF 1974 RI CHMOND, VI RG NI A HAS DETERM NED THAT
THE SALTVI LLE SI TE HAS POTENTI AL TO
CONTAI' N SI GNI FI CANT ARCHAEQLOG CAL
DEPCSI TS. PRI CR TO CHOOSI NG A REMEDI AL
ALTERNATI VE, THE CENTER MUST MAKE A
FI NAL DETERM NATI ON ON ARCHAEOLCGE CAL
SI GNI FI CANCE | N THE AREA AND BE
I NCLUDED | N REVI EW NG THE PROPOSED

ALTERNATI VES
NATI ONAL ENVI RONMENTAL PCLI CY FEDERAL ACGENCI ES ARE REQUI RED TO
ACT (NEPA) CONSI DER ALL ENVI RONMENTAL | MPACTS OF

PROPCSED ALTERNATI VES. NEPA REQUI RES
THE PREPARATI ON OF AN ENVI RONMENTAL

| MPACT STATEMENT (EI'S) AND COWPLI ANCE
TO ASSOCI ATED PROCEDURES. | F THE
PROPCSED ALTERNATI VE COVPLI ES W TH NCP
REQUI REMENTS AT 40 CFR 300. 68 AND
THERE | S SUFFI CI ENT OPPORTUNI TY FCR
PUBLI C COMMENT, AN EI'S IS NOT REQUI RED

GOVERNVENT AND PUBLI C CERCLA REQUI RES PUBLI C | NVOLVEMENT

I NVOLVEMENT DURI NG THE FS PROCESS. QU DANCE | S
I NCLUDED IN THE EPA PUBLI CATI ON
ENTI TLED "COMMUNI TY RELATIONS I N
SUPERFUND: A HANDBOCK".



TABLE 3.1

SUMVARY OF GENERAL RESPONSE ACTI ONS AND ASSCCl ATED

REMEDI AL TECHNOLOG ES | DENTI FI ED FOR THE SALTVI LLE WASTE

DI SPCSAL SI TE

A. SOURCE CGENERAL RESPONSE ACTI ONS

1. NO ACTION

2. CONTAI NVENT
3. DI VERSI ON

4. REMOVAL ( COVPLETE PARTI AL)

5. TREATMENT
(A) WASTE POND MATERI AL
1. INSITU

2. ONSI TE/ OFFSI TE

(B) Pl PE DI SCHARGE

6. DI SPOSAL (ONSI TE/ OFFSI TE)

B. MANAGEMENT OF M GRATI ON

GENERAL RESPONSE ACTI ONS

1. NO ACTI ON

2. CONTAI NVENT

3. DI VERSI ON

4. REMOVAL ( COVPLETE PARTI AL)

5. TREATMENT

6. DI SPCSAL ( ONSI TE OFFSI TE)

REMEDI AL TECHNCOLOA ES

CONTI NUE EXI STI NG SAMPLI NG PROGRAM
BEYOND 4/ 26/ 88; MAI NTAI N EXI STI NG
RUNON CONTRCLS & CAP

CAPPI NG COVERS

SURFACE WATER RUNON CONTROLS

EXCAVATI ON

CHEM CAL STABI LI ZATI ON AND
ENHANCED LEACH NG

PHYSI CAL/ CHEM CAL/ Bl OLOd CAL
WASTEWATER TREATMENT

LAND DI SPOSAL

CONTI NUE EXI STI NG SAMPLI NG
PROGRAM BAN W THI N NFHR

CAPPI NG, GROUTI NG SEALS AND DI KES
( DAVB)

FLOODWALLS/ LEVEES, BERMS/ DI KES,
ETC

MECHANI CAL, HYDRAULI C AND
PNEUVATI C DREDG NG

CHEM CAL STABI LI ZATI ON

LAND DI SPCSAL.



TABLE 3.2  CAPPI NG TECHNOLOG ES EVALUATED FOR THE SALTVI LLE
WASTE DI SPCSAL SI TE

COVPACTED SO L
CLAY SO L COWACTED TO LOW PERVEABI LI TI ES

FLEXI BLE MEMBRANE LI NER
HDPE
PVC
HYPALON

MULTI LAYER CAP
RCRA CAP

ADM XED LI NERS
HYDRAULI C ASPHALT/ CONCRETE
SA L/ CEMENT
SA L/ ASPHALT

SPRAYED- ON LI NI NGS
SO L SEALANTS
MAN- MADE STRUCTURES

DOMVE
ROCF STRUCTURE.



TABLE 3.3  SUMVARY OF CAPPI NG TECHNOLOGY SCREEN NG

TECHNCLOGY SCREENI NG FACTCRS FEASI BLE
COWPLETED SO L CAP 1. VERY HEAVY
2. POSSESSES NO TENSI LE STRENGTH NO

AND THEREFORE WLL FAIL I F
SETTLEMENT OCCURS
3. WOULD REQUI RE PRECONSCLI DATI ON

FLEXI BLE MEMBRANE 1. PROVEN TO BE EFFECTI VE I N
LI NER WASTE CONTAI NVENT APPLI CATI ONS YES
2. LI GHTVEI GHT

3. POCSSESSES TENSI LE STRENGTH AND

ELONGATI ON POTENTI AL

RELATI VELY EASY TO | MPLEMENT

5. RELATI VELY SHORT AMOUNT OF TI ME
NEEDED TO MEET REMEDI AL OBJECTI VE

6. CAN BE EXPECTED TO STAY | NTACT
FOR 50 YEARS

7. EASY TO REPAIR

b

MJULTI LAYERED CAP 1. VERY HEAVY

2. WOULD REQUI RE PRECONSCLI DATI ON

3. DI FFICULT TO | MPLEMENT NO
ADM XED LI NI NG 1. LIM TED EXPERI ENCE NO
MATERI ALS 2. BRITTLE - VERY LIKELY TO CRACK
SPRAYED- ON LI NI NGS 1. LI M TED EXPER ENCE NO

2. DI FFI CULT TO I NSTALL FLAW.ESSLY
3. CRACKING IS LI KELY

SO L SEALANTS 1. LIM TED EXPERI ENCE
2. DEGRADED BY FREEZE- THAW NO
VEET- DRY CYCLES
3. LIKELY TO CRACK

MAN- MADE STRUCTURES

=

LI M TED EXPERI ENCE NO
2. SO L ARCUND PER METER OF

SI TE MAY NOT SUPPCRT A

STRUCTURE.



TABLE 3.4  SURFACE WATER RUNON CONTROL TECHNOLOGQ ES EVALUATED

FOR THE SALTVI LLE SITE

REMEDI AL TECHNOLGG ES

DI KES AND BERVS

DI VERSI ON TRENCHES AND DI TCHES

CHUTES AND DOMWNPI PES
TERRACES AND BENCHES

SEEPAGE BASI NS AND DI TCHES.

TABLE 3.5 SUWARY COF SURFACE WATER RUNON CONTRCOL TECHNOLOG ES SCREEN NG

FEASI BLE TO

SURFACE WATER WASTE POND 5
RUNON CONTRCL AS A RUNON
TECHNCLOGY CONTROL TECHNCOLOGY
DI KES AND BERVS NO
DI VERSI ON TRENCHES YES
AND DI TCHES
A. UPGRADE CURRENT

SYSTEM
B. NEW CHANNEL

CONSTRUCTI ON
CHUTES & DOWNPI PES YES
TERRACES & BENCHES YES
SEEPAGE BASI NS NO

AND DI TCHES

S| GNI FI CANT SCREENI NG FACTORS

BETTER SU TED AS A TEMPCRARY CR
EMERGENCY MEASURE. DRAI NAGE
AREA RESTRI CTED TO A 5 ACRE
MAXI MUM

PARTI AL DI VERSI ON TRENCH I N USE
W TH LI M TED SUCCESS SI NCE 1983
CONVEYS COLLECTED WATER

DI RECTLY TO NFHR SYNTHETI C

LI NER ANDY OR STONE LI NED FLOW
CHANNEL RESI STANT TO ERCSI VE
FORCES OF FLOW NG WATER

| NTEGRAL PART OF DI VERSI ON
TRENCH SYSTEM DUE TO SURFACE
ELEVATION OF POND NO. 5;
CONCRETE LI NED GABI ON CHUTE
CURRENTLY I N USE AT THE SITE

POTENTI ALLY SU TABLE FOR
CONSTRUCTI ON | N HEAVY WDODED,
STEEPLY SLOPED UP SLCOPE AREA
TO CONVEY WATER FLOW | NTO

A LARGER DI VERSI ON TRENCH

LI M TED AVAI LABLE SPACE;

D VERTS SURFACE WATER TO
SUBSURFACE STRATS. MAY | NCREASE
WATER | NFI LTRATI ON OF SLUDGE
AND | NCREASE MERCURY FLOW

TO GROUND WATER WHI CH

DI SCHARGES | NTO THE NFHR



TABLE 3.6 EXCAVATI ON AND REMOVAL EQUI PMENT

- BACKHCE

- DRAGLI NE

- CLAVBHELL

- SCRAPERS

- I NDUSTRI AL VACUUM LQADERS.

TABLE 3.7 SUWMVARY OF EXCAVATI ON TECHNOLOG ES SCREENI NG

EXCAVATI ON
TECHNOLOGY

BACKHCE

DRAGLI NE

CLAMBHELL

DOZERS AND LOADERS

SCRAPERS

I NDUSTRI AL VACUUM

FEASI BLE TO
WASTE POND 5

NO

NO

SI GNI FI CANT SCREENI NG FACTOR

LENGITH OF TI ME REQUI RED FCR
FULL/ PARTI AL EXCAVATI ON

UNSATI SFACTCRY. POTENTI AL
ADVERSE HEALTH EFFECTS CAUSED
BY ELEVATED MERCURY VAPCR
CONCENTRATI ONS ASSCCI ATED W TH
SLUDCGE BLANKET DI STURBANCES

POTENTI AL ADVERSE HEALTH EFFECTS
CAUSED BY ELEVATED MERCURY VAPCR
CONCENTRATI ONS ASSCCI ATED W TH
SLUDGE BLANKET DI STURBANCES

SPECI ALI ZED PI ECE OF EQUI PMENT
NOT SUI TED FOR H GH PRODUCTI ON
EXCAVATI ON

POTENTI AL ADVERSE HEALTH EFFECTS
CAUSED BY ELEVATED MERCURY VAPCR
CONCENTRATI ONS ASSCCI ATED W TH
SLUDGE BLANKET DI STURBANCES

BETTER SUI TED FOR

REMOVAL/ GRADI NG OF SURFACE
COVER THAN FCR EXCAVATI ON TO
DEPTHS REQUI RED AT SALTVI LLE

BETTER SUI TED FOR LI QU D REMOVAL
THAN SEM - SQLI Y SOLI D MATERI AL
EXCAVATI ON.



TABLE 3.8 SALTVILLE WASTEWATER REMEDI AL RESPONSE ACTI ONS

REMEDI AL RESPONSE ACTI ONS

CHEM CAL/ PHYSI CAL TREATMENT OF
ONSI TE CONTAM NATED WASTEWATER

Bl OLOG CAL TREATMENT OF ONSI TE
CONTAM NATED WASTEWATER.

TREATMENT TECHNOLOGQ ES

ACTI VATED CARBON ADSORPTI QN,

CHEM CAL OXI DATI ON:  CHEM CAL
PRECI PI TATI O\,  CHEM CAL REDUCTI ON;
COAGULATI ON AND FLOCCULATI ON:
ELECTRCDI ALYSI S; EVAPCRATI ON,

FI LTRATI ON; FLOTATI ON, FLOW
EQUALI ZATI ON; | ON EXCHANGE; AL
SEPARATI ON, REVERSE CSMOSI S

SEDI MENTATI O\,  SLUDGE TREATMENT;
ULTRAFI LTRATI ON

ACTI VATED SLUDGE; LAGOONS



TABLE 3.9 SUWARY OF REMEDI AL TREATMENT TECHNOLOG ES SCREEN NG

FEASI BLE TO
SALTVI LLE
MJCK POND NO. 5
LEACHATE/ DI SCHARGE
REMEDI AL AS A PRI MARY APPLI CABLE
TREATMENT TREATMENT SUPPCRT
TECHNCOLOGY TECHNOLOGY  SI GNI FI CANT SCREENI NG FACTORS  TECHNOLOGY

CHEM CAL/ PHYSI CAL

ACTI VATED CARBON YES ALTHOUGH MORE SUI TABLE FCR YES
ADSCORPTI ON ADSORPTI ON OF NONPCOLAR ORGANI C

MOLECULAR POLLUTANTS, CARBON

ADSCRPTI ON HAS BEEN RETAI NED

DUE TO THE GREAT SURFACE

AFFINITY OF MERCURY, AND I TS

ABILITY TO FUNCTION AS A

COMBI NATI ON FI LTER/ ADSORBER

CHEM CAL OXI DATI ON NO MERCURY | N SALTVI LLE WASTEWATER NO
HAS ALREADY BEEN OXI DI ZED;
MERCURIC ION | S MORE MOBI LE
THAN LOAER OXI DATI ON STATE | ONS

CHEM CAL YES PRECI PI TATI ON OF METALLIC NO
PRECI PI TATI ON HYDROXI DES CR SULFI DES | S WELL
SU TED TO SALTVILLE' S | NORGANI C,
SOLUBLE DI SCHARCGES. QUALITY OF
RESI DUALS | N TREATED EFFLUENT
AND SCLI D WASTE W LL | NFLUENCE
SELECTI ON. CHEM CAL PRECI PI TATI ON
I'S OFTEN ASSCClI ATED W TH
OXl DATI ON OR REDUCTI ON PROCESSES;
SULFI DE PRECI PI TATION | S BETTER
FOR CHLOR- ALKALI PO NT SOURCE
CATECCORY

CHEM CAL REDUCTION  YES CHEM CAL REDUCTION | S A NO
VELL- DEVELOPED TECHNOLOGY. SCDI UM
BORCHYDRI DE PROCESS MAY BE
CAPABLE COF SUPPCRTI NG MERCURY
RECOVERY, BUT MAY | NTRODUCE
UNDESI RABLE CHEM CALS | NTO
EFFLUENTS. QUANTI TY OF RESI DUALS
I'S LESS VOLUM NQUS THAN OTHER
TECHNOLOG ES



REMEDI AL
TREATMENT

TECHNCLOGY

COAGULATI ON -
FLOCCULATI ON

TABLE 3.9 ( CONTI NUED)

FEASI BLE TO
SALTVI LLE
MJCK POND NO. 5
LEACHATE/ DI SCHARGE

AS A PRI MARY APPLI CABLE

TREATMENT
TECHNOLOGY  SI GNI FI CANT SCREENI NG FACTORS

NO USE OF POLYMERS AND PHYSI CAL
OPERATI ONS COF
COAGULATI ON FLOCCULATI ON W LL
NOT ADDRESS THE MAJORI TY
OF MERCURY NMASS. ALTHOUGH
POTENTI ALLY EFFECTI VE DUE
TO MERCURY SURFACE AFFI NI TY,
IT IS NOI AS SU TABLE AS
COVPETI NG TECHNOLOG ES, SINCE I T
FOCUSES ON COLLA DAL MERCURY. A
GOCD " SUPPORT"  TECHNCOLOGY

ELECTRCDI ALYSI S YES POTENTI ALLY APPLI CABLE TO

EVAPCRATI ON

FI LTRATI ON

FLOTATI ON

SOLUBLE MERCURY. NO CHEM CALS
ARE ADDED TO WASTEWATER BY
PROCESS. ALLOANS RECOVERY OF
MERCURY. POTENTI AL PROBLEMS
W TH MEMBRANE FOULI NG

NO MORE SUI TED FCR SLUDGE
TREATMENT. ALSO, MERCURY
VOLATI LI TY WOULD NEED TO BE
ADDRESSED, DEPENDI NG UPON THE
HEAT RATE APPLI ED

NO MORE SUI TED TO SUSPENDED SQLI DS;
A GOCD " SUPPORT" TECHNOLOGY

NO MORE SUI TED FOR COLLAO DAL OR
ALY WASTEWATER A PCSSI BLE
" SUPPORT" TECHNOLOGY

FLOW EQUALI ZATION  NO NOT APPLI CABLE AS A PRI MARY

TECHNOLOGY. A GOOD " SUPPCRT"
TECHNOLOGY

SUPPCRT
TECHNOLOGY

YES

YES

YES

YES

YES



TABLE 3.9 ( CONTI NUED)

FEASI BLE TO
SALTVI LLE
MJCK POND NO. 5
LEACHATE/ DI SCHARGE
REMEDI AL AS A PRI MARY APPLI CABLE
TREATMENT TREATMENT SUPPCRT
TECHNCOLOGY TECHNOLOGY  SI GNI FI CANT SCREENI NG FACTORS  TECHNOLOGY

I ON EXCHANGE YES POTENTI ALLY APPLI CABLE TO YES
LARGELY SCLUBLE, | NORGANIC
MERCURY WASTEWATER. POTENTI AL
FOR MERCURY RECOVERY EXI STS;
SENSI TI VE TO FOULI NG BY
SUSPENDEDY COLLO DAL PARTI CLES

O L SEPARATI ON NO ONLY APPLI CABLE TO ALY NO
WASTEWATER;, SALTVI LLE
WASTEWATER HAS NO A L

REVERSE OSMOSI S YES REVERSE OSMOSI S NVAY ALLOW NO
MERCURY RECOVERY. COLLO DAL
FOULI NG CF THE MEMBRANE MAY BE
A PROBLEM WLL NEED " SUPPCRT"
TECHNOLOG ES. ADDRESSES REMOVAL
OF TDS

SEDI MENTATI ON NO ALTHCOUGH AN | MPORTANT " SUPPORT" YES
TECHNOLOGY, I T IS NOTr SU TED FCR
REMOVAL CF COLLA DAL OR SCLUBLE
MERCURY. I T IS FREQUENTLY USED
ON CONJUNCTI ON W TH PRECI PI TATI ON
TECHNOLOG ES FOR PHYSI CAL- SEPARATI ON
OF PRECI PI TANTS FROM WASTEWATER

SLUDGE TREATMENT NO NOT APPLI CABLE AS A PRI MARY YES
TECHNOLOGY. A GOOD " SUPPORT"
TECHNOLOGY

ULTRAFI LTRATI ON NO ULTRAFI LTRATI ON REQUI RES HI GHER YES

MOLECULAR WVEI GHT SOLUTES OR
COLLA DS BEYOND THAT OF THE

I NORGANI C, SOLUBLE MERCURY
COWPLEXES PREVALENT I N THE
SALTVI LLE SI TE DRAI NAGE/ LEACHATE
I T MAY BE A POTENTI AL " SUPPCRT"
TECHNOLOGY



FEASI BLE TO

SALTVI LLE

TABLE 3.9 ( CONTI NUED)

MJCK POND NO. 5
LEACHATE/ DI SCHARGE

REMEDI AL AS A PRI MARY APPLI CABLE
TREATMENT TREATMENT SUPPCRT
TECHNCOLOGY TECHNOLOGY  SI GNI FI CANT SCREENI NG FACTORS  TECHNOLOGY
Bl OLOG CAL
ACTI VATED SLUDGE NO SALTVI LLE WASTEWATER | S LARGELY NO
I NORGANI C.  THEREFORE, NO CARBON
SOURCE FOR ACTI VATED SLUDGE
PROCESSES. ALSO, SALTVILLE
WASTEWATER HAS A VERY HI GH TDS
LEVEL WH CH WOULD | MPACT
M CRCBI AL VI ABI LI TY
LAGOONS NO SALTVI LLE WASTEWATER | S LARGELY NO

I NORGANI C, W TH ELEVATED TDS
LEVELS. LAGOONS PRI MARI LY TREAT
ORGANI C WASTEWATERS BY OXI DATI VE

PROCESSES, W TH MERCURI C ADSCRPTI ON

AND ABSORPTI ON | NCI DENTAL

TO ORGANI C TREATMENT. SALTVI LLE

WASTES CANNOT SUPPORT THI S

M CRCBI AL- BASED TREATMENT PROCESS.

TABLE 3. 10A  APPLI CABLE PRI MARY TREATMENT TECHNCOLOG ES

ACTI VATED CARBON ADSCRPTI ON
CHEM CAL PRECI PI TATI ON
CHEM CAL REDUCTI ON
ELECTRCDI ALYSI S

| ON EXCHANCE.

TABLE 3.10B  APPLI CABLE SUPPORT TREATMENT TECHNOLOG ES

ACTI VATED CARBON ADSORPTI ON
COAGULATI OV FLOCCULATI ON
EVAPCRATI ON
FLOTATI ON
FLOW EQUALI ZATI ON
I ON EXCHANGE
SEDI MENTATI ON
SLUDGE TREATMENT
ULTRAFI LTRATI ON

FI LTRATI ON.



TABLE 4 REMEDI AL ALTERNATI VES FORMJLATED FOR THE SALTVI LLE

WASTE Di SPOSAL SI TE (A)

MANAGEMENT CF M GRATI ON

A

B.

MECHANI CAL SEDI MENT REMOVAL

NO ACTI ON

SOURCE CONTRCL

A

B.

NOTE

UPGRADE RUNON CONTRCL W TH DI TCHES/ BERVB

UPGRADE RUNON CONTROL W TH DI TCHES/ BERMS, AND TREAT POND QUTFALL
Dl SCHARGE W TH CHEM CAL PRECI PI TATI ON

UPGRADE RUNON CONTRCL W TH DI TCHES/ BERVS, AND TREAT POND QUTFALL
DI SCHARGE W TH CHEM CAL REDUCTI ON

UPGRADE RUNON CONTRCL W TH DI TCHES/ BERVS, AND TREAT POND QUTFALL
DI SCHARGE W TH ACTI VATED CARBON ADSCRPTI ON

UPGRADE RUNON CONTROL W TH DI TCHES/ BERVB AND CAP W TH

SYNTHETI C MEMBRANE LI NER AND | NSTALL GROUND WATER MONI TORI NG
(GW) SYSTEM

UPGRADE RUNON CONTROL W TH DI TCHES/ BERVS AND CAP W TH SYNTHETI C
MEMBRANE LI NER AND TREAT POND OUTFALL DI SCHARGE W TH CHEM CAL
PRECI Pl TATI ON AND | NSTALL G SYSTEM

UPGRADE RUNON CONTROL W TH DI TCHES/ BERVB AND CAP W TH SYNTHETI C
MEMBRANE LI NER AND TREAT POND OUTFALL DI SCHARGE W TH CHEM CAL
REDUCTI ON AND | NSTALL GW/ SYSTEM

UPGRADE RUNON CONTROL W TH DI TCHES/ BERVS AND CAP W TH SYNTHETI C
MEMBRANE LI NER AND TREAT POND OUTFALL DI SCHARGE W TH ACTI VATED
CARBON ADSCRPTI ON AND | NSTALL GAM SYSTEM

TREAT POND OUTFALL DI SCHARGE W TH CHEM CAL REDUCTI ON

TREAT POND OUTFALL DI SCHARGE W TH CHEM CAL PREC PI TATI ON

TREAT POND OUTFALL DI SCHARGE W TH ACTI VATED CARBON ADSCRPTI ON

NO ACTI ON

(A MANAGEMENT OF M GRATI ON CAN BE COMVBI NED W TH EACH SOURCE CONTROL
TO FORMULATE 11 ADDI TI ONAL REMEDI AL ALTERNATI VES.



TABLE 4.2 ORDER OF MAGNI TUDE COST ESTI MATES OF THOSE REMEDI AL

ALTERNATI VES FORMULATED FOR THE SALTVI LLE WASTE DI SPCSAL SI TE

MANAGEMENT OF M GRATI ON COSTS ESTI MATE (A)
A MECHANI CAL SEDI MENT REMOVAL $669, 089, 000
B. NO ACTI ON 624, 000 (B)

SOURCE CONTRCL

A

B.

L.

UPGRADE RUNON CONTRCL W TH DI TCHES/ BERM 651, 300

UPGRADE RUNON CONTROL W TH DI TCHES/ BERVS, AND TREAT 7,993, 200
POND QUTFALL DI SCHARGE W TH CHEM CAL PRECI PI TATI ON

UPGRADE RUNON CONTROL W TH DI TCHES/ BERVS, AND TREAT 10, 960, 000
POND QUTFALL DI SCHARGE W TH CHEM CAL REDUCTI ON

UPGRADE RUNON CONTRCL W TH DI TCHES/ BERVS, AND TREAT 7,331, 000
POND QUTFALL DI SCHARGE W TH ACTI VATED CARBON ADSORPTI ON

UPGRADE RUNON OONTROL W TH DI TCHES/ BERVS AND CAP W TH
SYNTHETI C MEMBRANE LI NER AND | NSTALL GROUND WATER 7,996, 200
MONI TOR NG (GMW) SYSTEM

UPGRADE RUNON CONTROL W TH DI TCHES/ BERVS AND CAP 15, 338, 200
W TH SYNTHETI C MEMBRANE LI NER AND TREAT POND QUTFALL

DI SCHARGE W TH CHEM CAL PRECI PI TATI ON AND | NSTALL

G SYSTEM

UPGRADE RUNON CONTROL W TH DI TCHES/ BERVE AND CAP 18, 304, 900
W TH SYNTHETI C MEMBRANE LI NER AND TREAT POND OUTFALL
DI SCHARCE W TH CHEM CAL REDUCTI ON AND | NSTALL GAM SYSTEM

UPGRADE RUNON CONTRCL W TH DI TCHES/ BERVS AND CAP 14, 675, 900
W TH SYNTHETI C MEMBRANE LI NER AND TREAT POND OUTFALL

DI SCHARGE W TH ACTI VATED CARBON ADSCORPTI ON AND | NSTALL

G SYSTEM

TREAT POND QUTFALL DI SCHARGE W TH CHEM CAL REDUCTI ON 10, 932, 700

TREAT POND QUTFALL DI SCHARGE W TH CHEM CAL 7, 966, 000
PRECI PI TATI ON

TREAT POND QUTFALL DI SCHARGE W TH ACTI VATED CARBON
ADSORPTI ON 7, 303, 700

NO ACTI ON 624, 000 (B)

(A) COSTS UPDATED AND DI SCOUNTED TO JULY 1986. VALUES PRESENTED ARE

CAPI TAL COSTS AND O8&M COSTS (USI NG A 6% DI SCOUNT RATE)

(B) VALUES SHOM ARE SI M LAR SI NCE THE CONTI NUATI ON OF CURRENT NO ACTI ON

ACTIVI TI ES | MPACT BOTH THE SOURCE AND THE NFHR



TABLE 5 TREATMENT ALTERNATI VES
EVALUATED FOR THE SALTVI LLE SI TE

TREATMENT ALTERNATI VE SOLI DS TREATMENT MECHANI SM DEWATERI NG

1. SODI UM SULFHYDRATE SULFI DE PRECI PI TATI ON FI LTER LEAF
(HR+ TO HGS)

2. "SULFEX', OR | RON SULFI DE PRECI Pl TATI ON I N
SULFI DE ( PERMJTI T) SOLI DS CONTACT CLARI FI ER FI LTER PRESS
(HR+ TO HE)

3. CARBON FI LTRATI ON PHYSI CAL ADSORPTI ON NONE REQUI RED.
TABLE 5.1 ESTI MATED SLUDGE QUANTI Tl ES

GENERATED BY EACH REMEDI AL
TREATMENT ALTERNATI VE/ ALTERNATI VE

COVPONENT
PROCESS TPY CU. YD YR
NASH 119 108
FES 5.5 5.4

CARBON 11 13.



TABLE 6 COSTS OF REMEDI AL ALTERNATI VES
PROPCSED FCR THE SALTVILLE SITE

TOTAL
CAPI TAL
REMVEDI AL ALTERNATI VE CosT
(%)
NO ACTI ON N A

UPGRADE RUNON CONTRCL W TH 50, 052
DI TCHES/ BERVE/ DOANCHUTES

UPGRADE RUNON CONTROL W TH 860, 052
DI TCHES/ BERVS/ DOANCHUTES AND

TREAT POND 5 QUTFALL USI NG

SODI UM SULFHYDRATE

PRECI PI TATI ON

UPGRADE RUNON CONTROL WTH 2, 143, 052
DI TCHES/ BERVS/ DOANCHUTES

AND TREAT POND 5 QUTFALL

USI NG | RON SULFI DE ( SULFEX)
PRECI PI TATI ON

UPGRADE RUNON CONTROL W TH 840, 052
DI TCHES/ BERVE/ DOANCHUTES AND

TREAT POND 5 QUTFALL USI NG

CARBON FI LTRATI ON

TREAT POND 5 QUTFALL USI NG 810, 000
SCDI UM SULFHYDRATE
PRECI PI TATI ON

TREAT POND 5 OUTFALL 2, 093, 000
USI NG SULFI DE ( SULFEX)
PRECI Pl TATI ON

TREAT POND 5 QUTFALL USI NG 790, 000
CARBON FI LTRATI ON

UPGRADE RUNON CONTROL WTH 7, 645, 035
DI TCHES/ BERVE/ DOANCHUTES

CAP POND 5 WTH SYNTHETI C

MEMBRANE LI NER, | NSTALL

GROUND WATER MONI TORI NG

SYSTEM

ANNUAL
@)Y
CCSTS

(%)
39, 254

42, 687

245, 687

219, 687

182, 687

242,254

216, 254

179, 254

163, 668

PRESENT
WORTH
OF ANNUAL
COSTS ($)

370, 044

402, 407

1, 946, 407

1, 750, 407

1, 469, 407

1, 914, 044

1, 718, 044

1, 437, 044

1,542, 883

TOTAL
PRESENT
WORTH

(%)
370, 044

452, 459

2, 806, 459

3, 894, 459

2,309, 459

2,724,044

3,812,044

2,227,044

9,187,918



TABLE 6  ( CONTI NUED)
TOTAL
CAPI TAL
REMVEDI AL ALTERNATI VE oosT

(%)

UPGRADE RUNON CONTROL W TH 8, 455, 035
DI TCHES/ BERVE/ DOANCHUTES,

CAP POND 5 WTH SYNTHETI C

MEMBRANE LI NER, | NSTALL

GROUND WATER MONI TORI NG

SYSTEM TREAT QUTFALL USI NG

SODI UM SULFHYDRATE

PRECI PI TATI ON

UPGRADE RUNON CONTROL WTH 9, 738, 035
DI TCHES/ BERVE/ DOANCHUTES,
CAP POND 5 WTH SYNTHETI C

MEMBRANE LI NER, | NSTALL
GM SYSTEM TREAT OUTFALL
USI NG | RON SULFI DE
(SULFEX) PRECI Pl TATI ON

UPGRADE RUNON CONTROL WTH 8, 435, 035
DI TCHES/ BERVE/ DOANCHUTES,

CAP POND 5 WTH SYNTHETI C

MEMBRANE LI NER, | NSTALL

GM SYSTEM TREAT QUTFALL

USI NG CARBON FI LTRATI ON.

ANNUAL PRESENT TOTAL
M WORTH PRESENT
CCSTS CF ANNUAL WORTH
(%) CCSTS ($) ($)
405,922 3, 456,927 11,911, 962
379,922 3,260,927 12,999, 962
342,922 2,979,927 11, 414, 962



